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(54) ELECTROSTATIC CHARGE IMAGE DEVELOPING TONER AND IMAGE- FORMING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a toner, having superior chargeable stability and capable of obtaining an 
image high in image density and definition even for long-term use. 

SOLUTION: In the electrostatic charge developing toner having toner particles, containing at least binder resin 
and coloring agent and having external additives, the average circularity of the toner particles is >0.960 and at 
least titanium oxide fine particles and silica fine particles are externally added to the toner particles. The 
number isolation rate of titanium oxide fine particles (Yt) on the toner particle surfaces ranges from 1 .00 to 
50.00%, and the number isolation rate of silica fine particles (Ys) is in the range of 0.01 to 4.00%, with Yt>Ys. 
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♦ NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the toner for electrostatic-charge image development which has the toner particle and external 
additive which contain binding resin and a coloring agent at least, the average circularity of this toner particle is 
0.960 or more. This toner particle Externally adding of a titanium oxide particle and the silica particle is carried 
out at least, and the rate of number isolation of this titanium oxide particle in this toner particle front face (Yt) is 
1 .00 - 50.00%. The toner for electrostatic-charge development characterized by for the rate of number isolation 
of this silica particle (Ys) being 0.01 - 4.00%, and being Yt>Ys. 

[Claim 2] The toner for electrostatic-charge image development according to claim 1 characterized by for said 
Yt being 3.00 - 40.00%, and Ys being 0.02 - 2.90%. 

[Claim 3] The toner for electrostatic-charge development according to claim 1 or 2 characterized by for the first 
[ an average of] particle size of this titanium oxide particle that carries out externally adding to this toner 
particle being 5-200nm, and the first [ an average of ] particle size of this silica particle that carries out 
externally adding to this polymerization toner particle being 4-120nm. 

[Claim 4] This toner particle is a toner for electrostatic-charge image development according to claim 1 to 3 
characterized by being a polymerization toner particle containing the resin compounded by the polymerization of 
a polymerization nature monomer at least, a coloring agent, an electric charge control agent, and a release agent. 

[Claim 5] It is the toner for electrostatic-charge image development according to claim 1 to 4 characterized by 
for this toner particle being a full color toner containing the coloring agent chosen from the group who consists 
of a yellow coloring agent, a Magenta coloring agent, a cyanogen coloring agent, and a black coloring agent, and 
using this color toner as a color toner for forming a full color image using a yellow toner, a Magenta toner, a 
cyanogen toner, and a black toner. 

[Claim 6] The toner for electrostatic-charge image development according to claim 1 to 5 with which the 
externally adding process which makes an external additive adhere to this toner particle front face is 
characterized by carrying out by dividing into 2 of a pre-rotation process and a post-rotation process 
processes. 

[Claim 7] The toner for electrostatic-charge image development according to claim 1 to 6 with which rotational 
speed which mixes an external additive with a toner particle is characterized by being the relation of a rotation- 
after pre-rotation process > process in said externally adding process. 

[Claim 8] The latent-image formation process which forms an electrostatic latent image on this photo conductor 
by performing image exposure on a photo conductor front face from an electrification member; This electrostatic 
latent image is developed with the toner for electrostatic-charge development according to claim 1 to 7 made 
into toner ****** at the time of **. The development process which forms a toner image; In the image formation 
approach of having the fixing process fixed to imprint material in the toner image on the imprint process; imprint 
material imprinted without imprint minding this toner image through a middle imprint object The image formation 
approach characterized by the surface roughness Rz of this toner support being 5-15 micrometers. 
[Claim 9] The image formation approach according to claim 8 characterized by using the two component 
developer which carried out mixed preparation of the carrier particle which consists of the toner for 
electrostatic-charge development and a magnetic particle according to claim 1 to 7. 

[Claim 10] The image formation approach according to claim 8 or 9 characterized by Rz being 8-13 micrometers 
in the first half. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the toner and the image formation approach which are used for 
a xerography or an electrostatic printing method. A stable electrification property is acquired by using for the 
toner particle front face of the configuration near a real ball the developer which has the non-subtlety particle 
excellent in electrification grant and fluid grant. It is related with carrying out development visualization of the 
latent image which electrified the photo conductor which has a charge impregnation layer by that cause by 
making an electrical potential difference impress from an electrification member more faithfully, and obtaining 
high imprint nature. 
[0002] 

[Description of the Prior Art] Conventionally, as an electrophotography process, many approaches are learned as 
indicated by U.S. Pat. No. 2,297,691. Uniform electrification of the photo conductor top which generally used the 
photoconductivity matter is carried out, an electric latent image is formed by image exposure, after developing 
negatives with a toner, using this latent image as a visible image subsequently and imprinting a toner image to 
imprint material, such as paper, if needed, a toner image is established on imprint material with heat, a pressure, 
etc., and a duplication or printed matter is obtained. Moreover, the toner particle which remained on the photo 
conductor, without imprinting on imprint material is removed from on a photo conductor by the cleaning process, 
and blade cleaning, fur brush cleaning, roller cleaning, etc. are used as the means. 

[0003] When seen from the equipment side, since the cleaning equipment to apply was provided, equipment 
became large inevitably, and it had become a neck when aiming at miniaturization of equipment. 
[0004] Furthermore, a cleaning loess system, a toner reuse system, etc. out of which a waste toner does not 
come in the semantics called effective use of a toner were desired rather than the viewpoint of ecology. 
[0005] Development coincidence cleaning or the indication of the technique called cleaner loess is considering 
as one image per one photo conductor revolution in JP,5-69427,B, and he is trying for the effect of the toner of 
a transfer residue complementary not to appear in the same image conventionally. Moreover, although the toner 
of a transfer residue complementary was scattered and it scattered on the photo conductor by the member, and 
the configuration which is hard to actualize on an image was indicated by un-patternizing at JP,64-20587,A, 
JP,2-259784,A, JP,4-50886,A, and JP,5-1 65378,A even when multiple-times use of the photo conductor same 
front face was carried out per image, the trouble was in degradation of image quality. Furthermore, although it 
focused by the thing in JP,5-2287,A for which the relation of the amount of toner electrifications of the 
circumference of a photo conductor is specified on the configuration out of which POJIMEMORI under the 
effect of the toner of a transfer residue complementary, NEGAMEMORI, etc. do not come on an image like, it 
was not indicated by what kind of configuration the amount of toner electrifications is controlled concretely. 
[0006] Furthermore, approaches, such as using the toner which irradiates not the thing about image exposure 
but the light of high intensity in view of techniques, such as JP,59-133573,A which is indicating the technique 
relevant to cleaner loess, JP,62-203182,A, JP,63-1331 79,A, JP,2~302772,A, JP,4-1 55361 ,A, JP,5-2289,A, JP,5- 
53482,A, and JP,5-61383,A, or penetrates the light of exposure wavelength, are proposed. However, a blot arises 
in dot formation of the latent image itself, it is not enough as isolated dot repeatability just to only strengthen 
exposure reinforcement, and resolution is inferior in respect of image quality. It becomes an image without 
gradation nature especially by the graphic image. 

[0007] Moreover, although the effect of light transmission is large about the fixed toner which graduates indeed 
and does not have a grain boundary about the means using a toner which penetrates the light of exposure 
wavelength, as a mechanism which interrupts exposure, dispersion in a toner particle front face is a main thing, 
and effectiveness is thinner than coloring of the toner itself. Furthermore, narrowing and an exposure means by 
which at least three kinds of wavelength differs when colorization is aimed at in addition are required, and the 
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range of selection of the coloring agent of a toner moves against the simplification of the equipment which is one 
of the descriptions of development coincidence cleaning. 

[0008] moreover, the thing for which it is in the inclination which produces an image defect by poor 
electrification by the dirt (SUPENTO) of an electrification member, and a problem produces in endurance in the 
image-formation approach using contact electrification, and the effect of poor electrification by the dirt of an 
electrification member is prevented also in electrification by the charge impregnation to a charged member — 
many — it was pressing need in order to enable the print of several sheets. 

[0009] The image formation approach of also performing cleaning of the transfer residue complementary toner 
on a photo conductor to JP,4-234063,A, JP,6-230652,A, etc. in a tooth-back exposure coincidence development 
method at coincidence as an example applied to the system called cleaning loess and development coincidence 
cleaning, using contact electrification is indicated. 

[0010] however, these proposals are applied to the image formation process which made electrification potential 
and development impression bias low electric field, and are conventionally applied to electrophotography 
equipment widely — more — high — in the image formation in electric field electrification / development 
impression bias, image defects, such as stripe Poti by leak, will be produced. Moreover, although the approach of 
preventing by making the toner which adhered the bad influence by adhesion in the electrification member of a 
transfer residue complementary toner to the electrification member at the time of non-image formation shift to 
a photo conductor is proposed, the effect on the development by improvement in the recovery nature in the 
development process of the toner which shifted to the photo conductor, and toner recovery at a development 
process is not described. 

[0011] Furthermore, the thing for which POJIMEMORI will be produced on an image, without collecting and going 
out in a development part if concentration is higher than a perimeter and there are too many toners of an 
occurring [ POJIGOSUTO ]; transfer residue complementary, since a toner will be developed on the photo 
conductor front face where a transfer residual toner exists, if the cleaning effectiveness of a transfer residual 
toner is inadequate at the time of development; it has not resulted in essential solution to these troubles. 
[0012] Moreover, that especially the protection from light by the transfer residual toner poses a problem is the 
case that the die length for a photo conductor round is shorter than the travelling direction die length of imprint 
material, when a photo conductor front face is repeatedly used to the imprint material of one sheet that is,. In 
order that a transfer residual toner may carry out electrification exposure development in the condition of 
existing on a photo conductor, Since the potential in the photo conductor surface section in which a transfer 
residual toner exists has not fallen enough and development contrast becomes inadequate, About reversal 
development, it appears on an image as NEGAGOSUTO with concentration lower than a perimeter.; again The 
photo conductor which passed electrostatic image transfer is charged in general in reversed polarity with the 
toner electrification polarity, and by degradation of the charge impregnation nature of the photo conductor by 
repeat use etc. The toner of a transfer residue complementary which is not controlled by the electrification 
polarity of normal in an electrification member leaks from an electrification member during image formation, 
interrupts exposure, and disturbs a latent image, and desired potential cannot be obtained, but NEGAMEMORI is 
generated on an image.; the essential solution to these troubles is called for. 

[0013] On the other hand, as for output equipment using the above-mentioned electrophotography process, 
such as a copying machine and a laser beam printer, the high-definition image more faithful to a manuscript is 
demanded by low-cost-izing or advance of digital technique in recent years using much image information. 
Reappearing very minutely and faithfully is called for without crushing or breaking off until it results in a detailed 
part in a copy although it was especially called the print photograph, the catalog, the map, etc. 
[0014] What is imprinted on a transfer paper in a form with the toner still nearer to 100% after development is 
desired there being little spilling of a toner and maintaining electrification ability with the expensive toner itself to 
a latent image, under the process called development, an imprint, and fixing also as a property of a developer, in 
the flow of such a technique. 

[0015] Technique, such as taking the technique to which rubbing of the latent-image image on latent-image 
support is carried out by this chain-like cluster, and a gestalt in which a toner tends to fly by making bias 
electric field impress between developer support and latent-image support further, has been used maintaining 
the chain-like cluster of the developer on developer support at a dense condition conventionally as a means 
which raises image quality under an electrophotography process. Moreover, the technique of making maintain 
permanently electrification ability high because the development counter itself raises the churning nature in a 
vessel, and making it like etc. is used. Furthermore, the means referred to as making the dot size of a latent 
image itself minute, and raising resolution is also considered. 

[0016] The means concerning such development is very effective, when obtaining high definition, it is the end of 
an important technique, but if an example is taken by the point of the further image quality amelioration, it is 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web.cgi_eije 



2006/07/04 



• JP.2002-072544.A [DETAILED DESCRIPTION] 3/34 is 

possible that the own property of a developer influences greatly. 

[0017] It becomes easy to produce the fall of potential and the development nature of the toner of the lowest 
layer and the maximum upper layer may differ as it will go to the outermost layer, if a toner is formed in a latent- 
image part at a multilayer by putting under the image formation for obtaining especially a full color image, and 
developing and imprinting a monochrome toner over many times. 

[0018] Moreover, the evil which the color mixture nature after heating melting also became poor, and it not only 
becoming impossible to obtain faithful color reproduction nature but said it as toner spilling by the fall of imprint 
nature or the non-latent-image potential section is sometimes caused plentifully. 

[0019] Although it is considered as mentioned above that a toner property influences the improvement in image 
quality greatly from a process-standpoint, various developers are conventionally proposed for the purpose which 
raises image quality. For example, in JP,51-3244,A, the nonmagnetic toner which regulated particle size 
distribution and meant the improvement in image quality is proposed. In this toner, the toner which has the 
particle size of 8-12 micrometers is a subject, it is comparatively coarse, and according to examination of this 
invention persons at this particle size, the close toner flight to a latent image is difficult, and 5 micrometers or 
less are several 30% or less, and, as for particle size distribution, the point referred to as being broadcloth also 
has the inclination to reduce homogeneity, from the property said that 20 micrometers or more are several 5% or 
less. It is such a coarser toner particle, and the gap between toner particles needs to be fill uped with piling up 
the toner particle of each class thickly under the above multilayer configurations, in order to form a clear image 
using the toner which has broadcloth particle size distribution, and it is necessary to raise apparent image 
concentration, and also has the trouble said that toner consumption required in order to take out predetermined 
image concentration increases. 

[0020] Moreover, although the nonmagnetic toner whose mean particle diameter is 6-10 micrometers and whose 
most particles are 5-8 micrometers is proposed in JP,58-129437,A, there are few particles 5 micrometers or 
less as several 1 5% or less, and there is an inclination for the image which sharpness lacked to be formed. 
[0021] According to examination of this invention persons, it was checked that toner particles 5 micrometers or 
less are functions main to reproduce the minute dot of a latent image clearly, and for a toner appear in the 
whole latent image precisely. Especially, in the electrostatic-charge latent image on a photo conductor, the edge 
section has field strength higher than the interior because of concentration of line of electric force, and the 
sharpness of image quality is influenced by the quality of a toner particle gathering in this part. According to 
examination of this invention persons, it became clear that it is effective in the amount of a particle 5 
micrometers or less raising highlights gradation nature. 

[0022] However, especially a toner particle 5 micrometers or less has the strong adhesion force to a latent- 
image support front face, and stops being able to clean a transfer residual toner easily. Furthermore, low electric 
resistance objects and toners, such as paper powder or an ozone addition product, may fix on a photo conductor 
by continuing print-out continuously. 

[0023] Although adding the non-subtlety fine particles whose BET specific surface area by nitrogen adsorption 
is 0.5-30m2/g as an abrasive material in JP,60-32060,A or JP,60-136752,A is proposed for the purpose cutting 
off this low electric resistance object or the toner which fixed Although it was effective in avoiding a toner fixing 
phenomenon, it was inadequate for the desired polish effectiveness being hard to be acquired if the 
electrification stability of a developer does not improve, and attaining stabilization of cleaning as a result. 
[0024] Furthermore, although the proposal by which addition mixing of two sorts or three sorts of non-subtlety 
particles was carried out at the toner is made in JP,61-188546,A, JP,63-289559,A, JP,7-261446,A, etc. again, it 
is mainly concerned with the polish effectiveness which is the purpose which removes fluid grant and the fixing 
matter of a photo conductor, and the effectiveness which raises the imprint nature of a toner remarkably is not 
acquired. Moreover, when the non-subtlety particles (silica etc.) of the same kind are used, the electrification 
grant nature of a toner becomes unstable in addition to the effectiveness of fluid grant, and it may also become 
the cause which causes toner scattering, fogging, etc. Furthermore, it is the proposal of only mean particle 
diameter, and although the particle size distribution of a non-subtlety particle are unknown, there is also a 
possibility of becoming the cause which causes toner fixing to a photo conductor depending on a reason and the 
particle-size-distribution order which it has. 

[0025] moreover, by one side, as a developer in the case of obtaining a full color image From a viewpoint called 
good color reproduction nature and high definition, the so-called development method of the binary system 
which generally consists of a toner and a carrier is used in many cases. You make it this developer charged in 
the amount of electrifications of a request of a toner, and an electrification polarity by friction with a carrier. In 
order to obtain a good visible image from it being what develops an electrostatic image using electrostatic 
attraction, it is required for the frictional electrification nature of the toner which becomes settled mainly with 
relation with a carrier to be good. Furthermore, importance is naturally attached to stabilization of the frictional 
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electrification nature of a toner also from using the electrification grant from the amount of electrifications, or 
specification-part material generated by the rubbing of nonmagnetic toner particles like the above, and 
developing an electrostatic image in recent years, although it is increasing also when obtaining a full color image 
from a viewpoint called the further miniaturization and further cost cut in respect of equipment using the 
development method of a nonmagnetic toner and an one component system. 

[0026] Many researches are made that examination of the charge control agent added to retrieval of carrier core 
material and carrier coat material, optimization of the amount of coats, or a toner to the problems above today 
and a fluid grant agent, amelioration of the binding resin which serves as a parent further, etc. should attain the 
frictional electrification nature which was excellent in all in all the ingredients that constitute a developer. 
[0027] For example, as a technique which adds the electrification adjuvant like an electrification nature particle 
to a toner, the technique referred to as obtaining the frictional electrification nature which added the fluorine 
content compound to JP,61-160760,A again at the developer, respectively, and was stabilized in a toner and the 
resin impalpable powder of reversed polarity is proposed by JP,52-32256,B and JP,56-64352,A, and development 
of many electrification adjuvants is performed to them even today. 

[0028] Furthermore, many things are devised as the technique of adding the electrification adjuvant like the 
above. For example, the technique made to adhere to a toner particle front face according to the electrostatic 
force of a toner particle and an electrification adjuvant or Van der Waals force is common, and churning, a mixer, 
etc. are used. However, it is not easy to make homogeneity distribute an additive on a toner particle front face in 
this technique, and it is difficult to avoid existence of the additive which additives would become a toner particle 
with the aggregate by un-adhering, and would be in the so-called free state. This inclination becomes so 
remarkable that particle size is so fine that the specific resistance of an electrification adjuvant is large. In such 
a case, effect comes out for the engine performance as a developer. For example, the amount of frictional 
electrifications of a toner becomes unstable, and image concentration is not fixed, and it becomes an image with 
much fogging. Or when the continuation copy etc. was performed, it had the fault of ** which the content of an 
electrification adjuvant cannot change and cannot hold image quality at the time of the first stage. 
[0029] As other addition technique, there is the technique of adding an electrification adjuvant beforehand with 
binding resin and a coloring agent at the time of manufacture of a toner. However, control of the addition of an 
electrification adjuvant, the variance to a front face, etc. is not easy for the electrification adjuvant or electric 
charge control agent which it is the things near the toner particle front face that equalization of an electric 
charge control agent is not easy and to contribute to electrification nature substantially, and exist in the interior 
of a particle in order not to contribute to electrification nature. Moreover, the actual condition is that the thing 
of sufficiently satisfactory quality is not obtained only by using an electrification adjuvant — also in the toner 
obtained by such technique, the amount of frictional electrifications of a toner is unstable, and what satisfies a 
developer property like the above-mentioned cannot be obtained easily. 

[0030] Thus, although the attempt referred to as making particle size of a toner fine and attaining high-definition 
colorization is also made in the technical field concerned while the demand of the high definition and high- 
definition-izing of a copying machine, a printer, etc. increases in a commercial scene, if particle size becomes 
fine, the surface area per unit mass will increase, and we are in the inclination for the amount of electrifications 
of a toner to become large, and are just going to be anxious about light image density and durable degradation. In 
addition, since the amount of electrifications of a toner is large, the adhesion force of toners is strong, a fluidity 
falls, and a problem arises in the TORIBO grant to the stability and the supply toner of toner supply. 
[0031] Moreover, in full color image formation, in order to carry out the multiplex imprint of the toner of each 
color, the imprint property excellent in the toner is required. In order to raise the imprint nature of a toner, it is 
necessary to make small adhesion over the electrostatic latent-image support of a toner, and it is effective in it 
to make a non-subtlety particle adhere to to make the particle shape of a toner conglobate or a toner particle 
front face. 

[0032] However, various technical problems exist in satisfying the above-mentioned property. For example, if 
external additives, such as a silica particle and a titania particle, are used so much in order to raise the fluidity of 
a toner, and imprint nature more when the diameter globular form toner particle of a granule is used, in order to 
raise image quality and imprint nature, since the amount of the external additive added by the toner will increase, 
the problem said that the amount of the external additive which fixes on a photo conductor front face also 
increases will become remarkable. If the amount of the above-mentioned external additive is reduced to the 
appearance which fixing does not generate, a fluidity not only becomes inadequate, but the stress within the 
developer at the time of **-proof etc. will become a cause, toner condensation will arise, and it will cause the 
problem of the white omission in a solid image. 

[0033] In order to solve such a problem, it has proposed that the above-mentioned problem is solvable because 
volume mean particle diameter uses a specific external additive for the globular form toner particle by which it 
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X 

was diameter[ of a granule ]-ized and whose shape factors SF 1 are 100-130 with 3-7 micrometers by JP,10- 
207 11 3, A etc. 

[0034] However, although high imprint nature is expectable from the configuration of the toner particle in the 
above-mentioned official report, since at least two or more sorts of external additives are contained and 8.0 
mass % content of is done at the maximum to a toner particle as the content, we are anxious about the 
desorption from a toner particle front face. As an adhesion parameter of an external additive [ as opposed to / 
that especially the configuration of a toner particle is a direction more near a real ball / a toner particle front 
face ] From there being few conditions that a trap is carried out to the irregularity on the front face of a particle, 
and electrostatic rule becoming large When electrification becomes supersaturation, electrification of external 
additive particles repels each other, and it is expected that the external additive isolated from a toner increases. 
In a development process with a cleaning loess device, since an isolation external additive is unrecoverable, a 
photo conductor can be shaved and the evil said that the own electrification property of a ** toner becomes 
unstable arises. 

[0035] Although specifying the shape factor of the resin particle and metallic oxide which are used as an 
external additive in JP,1 0-0031 79,A etc. is proposed in the viewpoint called shape factor of a particle The 
degree of sphericity of the external additive said here and whenever [ concavo-convex ] are not things to 
suggest participating in the removal engine performance of cleaning nature or an affix in the device which used 
the cleaning member greatly, and improve the instability of the electrification property by balking of the external 
additive from a toner front face etc. 

[0036] About the configuration of a toner particle, the adhesion condition of an external additive over the 
spherical toner obtained according to the emulsion polymerization is shown in JP,1 1-174734,A. Problem solvings, 
such as toner scattering in a development imprint process, are suggested by taking the externally adding 
process from which reinforcement differs what an external additive tends to be isolated from the high toner 
particle of a degree of sphericity to in this official report. Although toner scattering and fogging by the external 
additive isolation which the high toner particle of a degree of sphericity has potentially are mitigated by the toner 
configuration which surely is proposed in this official report The load applied to a toner particle when using as a 
two component developer has the large place depended on rubbing with the carrier particle in a development 
counter. It is that the amount of toners which adhesion of the external additive to a development sleeve front 
face will produce the external additive which separated within the development counter if the condition of taking 
with a developer, taking the surroundings and for a long time, and turning continues, the conveyance nature of a 
two component developer falls by that cause, and is supported by the sleeve front face falls. Before causing the 
problem called toner scattering and fogging, we will be anxious about the fall of image concentration. 
[0037] From the point said like this, the approach of carrying out externally adding of the non-subtlety particle is 
proposed by the toner, and it is widely used for it in order to improve flowability, an electrification property, etc. 
of a toner in recent years. 

[0038] For example, by JP,4-9860,A, JP,5-66608,A, etc., the non-subtlety particle which performed 
hydrophobing processing, or after carrying out hydrophobing processing, the approach of using together a 
hydrophobing processing inorganic particle and a silicone oil processing inorganic particle etc. is learned for 
addition or JP,61-249059,A, JP,4-264453,A, and JP,5-346682,A in the non-subtlety particle further processed 
by silicone oil etc. 

[0039] However, although the effectiveness which raises a fluidity in these proposals etc. is seen, when using a 
toner with a more small particle size, the room of the further improvement is seen, in lack of the non-subtlety 
particle from a toner front face, isolation, etc., it is not especially clear, and the amount of a lack inorganic 
particle when obtaining the stable amount of electrifications is not clear. Even if it adds the non-subtlety particle 
of a certain constant rate, it becomes easy to produce the problem called increase of fogging, and generating of 
image concentration nonuniformity in several multi-sheet image output [ in / high-humidity environment Shimo 
etc. / that the amount of the non-subtlety particle held on a toner front face is unstable ]. 
[0040] About the rate of isolation of an external additive, reduction of the amount of toners supported with 
specifying the rate of external additive isolation of a silica and a titania system in JP,1 1-258847,A etc. by the 
above sleeve front faces is prevented, and it is suggested that stable image concentration is obtained. However, 
the toner mother particle used if it results in this official report is a toner particle obtained by the grinding 
method, high imprint nature is hard to be obtained from not performing special surface treatment etc., it is also 
considered that existence of the residual toner in a photo conductor front face increases by that cause, and 
possibility that the problem which affects the image quality of filming etc. will occur can guess easily. 
[0041] Moreover, recently expresses the free state of an external additive by specifying the difference of the 
mean particle diameter of the toner to which the toner mother particle and the external additive have adhered in 
JP,2000-47417,A, JP,2000-4741 8,A, JP,2000-47425,A, JP,2000-47426,A, JP,2000-47479,A, etc. piling up by the 
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member part by which existence of the toner with which the external additive has not adhered to homogeneity 
regulates a developer to a sleeve front face, if it results in this official report — it is — passing through — etc. 
— it has suggested controlling generating. However, in this official report, the description about the two 
component developer which comes to carry out mixed preparation of a toner and the carrier has the unknown 
state of stress which there is nothing and a toner receives in a development counter, moreover, the front face 
of the toner particle which is the parameter which contributes to external additive adhesion to a toner particle 
greatly since the concrete manufacture means of a toner is not indicated — description — voice is unknown, it 
boils somehow or other whether the effectiveness suggested is acquired, it is related, and there are many 
unknown points. 

[0042] Thus, it is clear that existence of the external additive in a toner front face is important on a means to 

mainly attain stabilization of an electrification property. 

[0043] 

[Problem(s) to be Solved by the Invention] This invention is to offer the toner and the image formation approach 
which solved the trouble of the above-mentioned conventional technique. 

[0044] That is, the purpose of this invention is excellent in electrification stability, and its image concentration is 
high also in long-term use, and it is to offer the toner and the image formation approach of obtaining a high 
definition image. 

[0045] Furthermore, the purpose of this invention is by using the two component developer which comes to mix 
the high nonmagnetic toner and carrier particle of imprint nature to offer the image formation approach which an 
image defect cannot generate easily in prolonged use. 
[0046] 

[Means for Solving the Problem] In the toner for electrostatic-charge image development which has the toner 
particle and external additive with which this invention contains binding resin and a coloring agent at least The 
average circularity of this toner particle is 0.960 or more. This toner particle Externally adding of a titanium oxide 
particle and the silica particle is carried out at least, and the rate of number isolation of this titanium oxide 
particle in this toner particle front face (Yt) is 1 .00 - 50.00%. The rate of number isolation of this silica particle 
(Ys) is 0.01 - 4.00%, and it is related with the toner for electrostatic-charge image development characterized by 
being Yt>Ys. 

[0047] Moreover, the latent-image formation process which forms an electrostatic latent image on this photo 
conductor when this invention performs image exposure on a photo conductor front face from an electrification 
member; This electrostatic latent image is developed with the toner for electrostatic-charge image development 
currently supported by toner support. The development process which forms a toner image; In the image 
formation approach of having the fixing process fixed to imprint material in the toner image on the imprint 
process; imprint material imprinted without imprint minding this toner image through a middle imprint object It is 
related with the image formation approach characterized by the surface roughness Rz of this toner support 
being 5-15 micrometers using the toner of the above-mentioned configuration as this toner. 
[0048] 

[Embodiment of the Invention] When this invention persons inquired wholeheartedly, it became clear that the 
imprint nature of a toner became that the average circularity of a toner is 0.960 or more with a very good thing. 
This has the small touch area of a toner particle and a photo conductor, and is considered for the adhesion 
force to the photo conductor of the toner particle resulting from an image-force, Van der Waals force, etc. to 
decline. Furthermore, since the circularity of a toner is very high, a toner becomes possible [ forming an ear 
uniform in the development section, and thin, and performing faithful development to a latent image ], and can 
expect improvement in image quality. 

[0049] Moreover, in circularity distribution of a toner, it means that many of toner particles have a configuration 
near a real ball as mode circularity is 0.990 or more, and the above-mentioned operation becomes much more 
remarkable, and imprint effectiveness will become very high. 

[0050] Therefore, if such a toner is used, imprint effectiveness is high, in order that a transfer residual toner may 
decrease very much, the toner in the pressure-welding section of an electrification member and a photo 
conductor decreases very much, while stable electrification is performed, toner welding is prevented, and it is 
thought that an image defect is controlled remarkably. 

[0051] In the image formation approach including the contact imprint process which an omission tends to 
generate during an imprint, such effectiveness becomes more remarkable and shows up. 

[0052] In addition, with the "average circularity" in this invention, it uses as a simple approach of expressing the 
configuration of a particle quantitatively, and by this invention, it measures using the TOA Medical Electronics 
flow type particle image analysis apparatus "FPIA-1000", and the value which asked for the circularity of the 
measured particle by the bottom type, and **(ed) total of the circularity of all the measured particles with the 
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total particle number is defined as average circularity. 

[0053] 

[Equation 1] 



7/34 ^— v 



[0054] Moreover, "mode circularity" is the circularity of the peak from which the circularity of the toner divided 
and measured is assigned to each division range according to circularity, and a frequency value serves as max in 
circularity frequency distribution 61 for every 0.01 in from 0.40 to 1.00 about circularity. 
[0055] It measures with said equipment, 10ml of water which is dissolving about 0.1 mg of the Nonion mold 
surfactants being made to distribute toner about 5mg as a measuring method, preparing dispersion liquid, 
irradiating a supersonic wave (20kHz, 50W) for 5 minutes at dispersion liquid, and using dispersion-liquid 
concentration as 5000-20000-piece/microl, and average circularity and circularity distribution are searched for. 
[0056] The "average circularity" in this invention is the index of the degree of the irregularity of a toner particle, 
and average circularity serves as a small value, so that 1.00 is shown and toner particle shape becomes 
complicated, when a toner is a perfect globular form. 

[0057] It found out improvement in an imprint property is not only attained because the average circularity of a 
toner particle approaches a globular form more or more with 0.960 in this invention, but that can attain 
stabilization of an electrification property because it is the range where the rate of isolation of the external 
additive by which externally adding is carried out under this toner configuration is shown in a claim, and the 
reinforcement of a developer was attained further. 

[0058] It was most which is obtained by manufacture means by which the toner particle (magnetism and 
nonmagnetic) conventionally used for a xerography is generally called the grinding method. Although this 
manufacture means obtains a toner particle by applying the mechanical shock force etc. for the raw material 
mainly concerned with a coloring agent and thermoplastics after melting and kneading, it shows not a not 
necessarily uniform condition but a value also with the low average circularity of the toner particle shown in the 
above about the concave convex voice and particle shape on the front face of a toner from the process. 
[0059] About the frictional electrification property generated when such a toner particle of particle shape carries 
out friction mixing within a development container etc., a development property that it is difficult to attain 
equalization of the electrification property seen per 1 particle and stable is hard to be acquired. 
[0060] Although an electric charge control agent etc. is made to contain and own electrification ability of a toner 
particle is raised into a toner particle as a means which generally raises a frictional electrification property and is 
made into homogeneity Since the distributed condition in a toner particle influences an electrification property 
greatly when obtaining a toner particle using the above-mentioned manufacture means, as a high means of 
immediate effect nature The external additive centering on a non-subtlety particle is mainly used by many 
opportunities in order to perform stable charge generating on the toner particle front face which contributes to 
frictional electrification most. 

[0061] Although the above-mentioned external additive is made to adhere to a toner particle front face 
mechanically, electrostatic, or in mechanochemical with the mixed equipment mainly represented by the 
Henschel mixer etc., in the case of the toner particle obtained by the grinding method, the trap of the external 
additive becomes is easy to be carried out to the crevice in the front face, and external additive balking from a 
toner particle front face has high possibility of decreasing. 

[0062] However, on the other hand, the fluidity of the toner particle which is one of the effectiveness acquired 
with an electrification property may be spoiled, or if it is going to make a superfluous external additive adhere to 
a toner particle front face in order to compensate them, toner scattering may be produced by external additives 
being charged. Moreover, since an external additive particle exists in the crevice of a toner particle front face, 
we are anxious about the fall of the imprint nature by the abundance of the external additive in a surface point 
of contact in case toner particles rub decreasing seemingly, and the spacer effectiveness that toner particles 
become easy to fly decreasing. 

[0063] On the other hand, the toner particle shown by this invention is characterized by being the polymerization 
toner particle obtained by carrying out the polymerization of the polymerization nature monomer presentation 
thing. After this polymerization toner particle's making homogeneity dissolve or distribute a polymerization nature 
monomer and a coloring agent (for the need to be accepted further and for them to be a polymerization initiator, 
a cross linking agent, an electric-charge control agent, and other additives) and making it into a monomer 
presentation thing, it distributes this monomer presentation thing using an agitator suitable in the continuation 
layer (for example, aqueous phase) containing a distributed stabilizer, makes a polymerization reaction perform to 
coincidence, and obtains the toner which has a desired particle size. Since each toner particle shape is mostly 
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equal to the globular form compared with the toner particle by which the polymerization toner particle obtained 
by this polymerization method was manufactured by the grinding method, the toner particle which fulfills 
indispensable thing nature conditions to this invention which the average circularity of a toner particle says or 
more as 0.960 is easy to be obtained like the above-mentioned. 

[0064] In the toner particle of this invention, like the toner particle obtained by the grinding method, although it 
sets to make an external additive adhere to a polymerization toner particle front face to one of the descriptions 
In the front face of the polymerization toner particle which average circularity said or more as 0.960 since there 
are few concave heights An external additive works effectively as spacer effectiveness in a surface point of 
contact in case toner particles rub, a polymerization toner particle becomes easy to fly by the development part 
in an electrophotography process, and a high imprint property is acquired. 

[0065] However, it is rare to have said that the trap of the external additive was carried out to a crevice by that 
there are few surface concave heights compared with the toner particle obtained by the grinding method. Even if 
it makes an external additive adhere to a polymerization toner particle front face mechanically and electrostatic 
with the same means as the toner particle obtained by the grinding method, with loads, such as friction mixing of 
polymerization toner particles, many external additives of isolation arise and the electrification property of a 
polymerization toner particle falls remarkably. 

[0066] Moreover, although also making an external additive adhere to a polymerization toner particle front face 
firmly with a mechanochemical means is considered easily, since the impulse force made to adhere is strong and 
it becomes the form where an external additive is buried in a polymerization toner particle front face, the fluidity 
of a polymerization toner particle falls remarkably, the mixed churning engine performance in a development 
container falls, and the standup of an electrification property gets worse. 

[0067] The suitable thing was found out, when using a titanium oxide particle and a silica particle at least raised 
an imprint property as an external additive made to adhere to the front face of the polymerization toner particle 
concerning this invention and a stable electrification property was acquired. 

[0068] As for the titanium oxide particle by which externally adding is carried out to this toner particle, it is 
desirable that the first [ an average of ] particle size is 5-200nm, and the first [ an average of ] particle size of a 
silica particle is 4-1 20nm further. 

[0069] It becomes possible to manage faithful dot reappearance to a latent image by maintaining the first [ an 
average of ] above-mentioned particle size. However, even if the range of this diameter of a primary particle is 
greatly concerned with the particle shape and the externally adding process of a polymerization toner particle 
which were mentioned above and average circularity carries out externally adding of this titanium oxide particle 
and the silica particle to 0.960 or less toner particle, the effectiveness taken above in any way is hard to be 
acquired. 

[0070] When like, the thing from which the first [ an average of ] particle size of a titanium oxide particle and a 
silica particle deviates from the above-mentioned range and for which the following evils are produced became 
clear. 

[0071] When the first [ an average of] path of a titanium oxide particle is smaller than 5nm, since it falls 
remarkably, and toner scattering is produced or the amount of electrifications of a polymerization toner particle 
is easy to be embedded on a toner particle front face, it is easy to be generated at an early stage, and 
endurance will fall or toner degradation will promote the fogging increase to the non-image section. 
[0072] In being larger than 200nm, the fall of a toner fluidity is caused and it becomes easy to produce the cause 
of reducing the image quality called the nonuniformity on an image, ghost in the halftone section, etc. Moreover, 
it sets, when it becomes easy to give the blemish on the front face of a photo conductor and uses the cleaning 
member like a cleaning blade etc., and it is easy to produce the problem referred to as deformed or damaging 
this member. Furthermore, handling also becomes difficult because the environmental range of the amount of 
toner electrifications spreads. In order to lessen the above-mentioned evil more, as for the first [ an average of ] 
path of a titanium oxide particle, it is good that it is 10-60nm. 

[0073] It becomes easy to produce the image defect by coherent [ of a silica particle ] becoming strong, being 
easy to exist as floe of a silica particle, and floe damaging image support or toner support, when the first [ an 
average of ] path of a silica particle is smaller than 4nm on the other hand and is not desirable. Moreover, the 
externally adding of the strong coherent silica particle is hard to be carried out to homogeneity, and fogging etc. 
produces it. 

[0074] In being larger than 1 20nm, the good fluidity of a toner particle is not acquired but it produces problems, 
such as increase of fogging, and toner scattering, that the electrification grant to a toner particle tends to 
become an ununiformity. 

[0075] When such many problems are taken into consideration, and making electrification distribution of a toner 
particle into homogeneity more, as for the first [ an average of] path of a silica particle, it is desirable that it is 
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10-65nm. 

[0076] With the high fluidity grant ability, a titanium oxide particle has great effect on the electrification property 
of a polymerization toner particle, and has the function to make humidity dependence reduce sharply the 
electrification range between the environments of being greatly related. Furthermore, since the particle size 
distribution of a silica particle had comparatively broadcloth particle size distribution, it became clear that it is 
suitable as a means which raises further the high imprint nature which a spacer particle-role is acquired between 
polymerization toner particles, and is obtained by originating in the particle shape of the polymerization toner 
particle concerning this invention. 

[0077] The measuring method of the first [ an average of ] path of the titanium oxide particle in this invention 
observes a titanium oxide particle with a transmission electron microscope, measures the major axis of 100 
particles, and asks for number mean particle diameter. The particle diameter on a toner particle is observed with 
a scanning electron microscope, measures the major axis of 100 particles, and asks for number mean particle 
diameter. 

[0078] Anything of an anatase mold, a rutile mold and other crystal system, and a crystalline form of the titanium 
oxide used by this invention is usable as the crystalline form, and it is not restrained at all. Moreover, it is not 
restrained especially in the raw material and the manufacture approach of a titanium oxide particle. 
[0079] As for the titanium oxide particle of this invention, it is desirable to attain stabilization of an 
electrification property and to carry out hydrophobing processing of the front face for the purpose of 
improvement in environmental capability. 

[0080] As a hydrophobing agent, a silane coupling agent, a titanate coupling agent, an aluminum coupling agent, 
and the coupling agent like a zircoaluminate coupling agent are mentioned. 

[0081] concrete — as a silane coupling agent — general formula RmSiYn[ — R shows an alkoxy group among a 
formula, m shows the integer of 1-3, Y shows an alkyl group, a vinyl group, a phenyl group, an methacrylic radical, 
the amino group, an epoxy group, sulfhydryl groups, or these derivatives, and n shows the integer of 1-3.] It 
comes out and what is expressed is desirable. For example, vinyltrimetoxysilane, vinyltriethoxysilane, gamma- 
methacryloxypropyltrimethoxysilane, methyl trimetoxysilane, methyl triethoxysilane, isobutyl trimethoxysilane, 
dimethyldimethoxysilane, dimethyl diethoxysilane, trimethylmethoxysilane, hydroxypropyl trimethoxysilane, 
phenyltrimethoxysilane, n-hexadecyl trimethoxysilane, n-octadecyltrimethoxysilane, etc. can be mentioned. 
[0082] the throughput — the titanium oxide particle 100 mass section — receiving — desirable — 1-60 mass 
section — it is 3 - 50 mass section more preferably. 

[0083] this invention — setting — especially a suitable thing — general formula CnH2n+1-Si-(OCmH2m+1)3[ — 
n shows the integer of 4-12 among a formula, and m shows the integer of 1-3.] It comes out and is the alkyl 
alkoxysilane coupling agent shown. In this alkoxysilane coupling agent, if n is smaller than 4, although processing 
becomes easy, whenever [ hydrophobing ] is low and is not desirable. Although hydrophobicity will become 
enough if n is larger than 12, coalescence of titanium oxide particles increases and fluid grant ability tends to fall. 
If m is larger than 3, the reactivity of this alkyl alkoxysilane coupling agent will fall, and it will stop being able to 
perform hydrophobing easily good, n is 4-8 and, as for this alkyl alkoxysilane coupling agent, it is more preferably 
good that m is 1 -2. 

[0084] the throughput of an alkyl alkoxysilane coupling agent — the titanium oxide particle 100 mass section — 
receiving — desirable — 1-60 mass section — 3-50 mass section is more preferably good. 
[0085] Hydrophobing processing may be performed by one kind of hydrophobing agent independent, and two or 
more kinds of hydrophobing agents may be used. For example, hydrophobing processing may be performed by 
one kind of coupling agent independent, and simultaneous at two kinds of coupling agents, after performing 
hydrophobing processing by the coupling agent, hydrophobing processing may be further performed by another 
coupling agent. 

[0086] In this invention, although there are the following approaches in performing hydrophobing processing of a 
titanium oxide particle using a hydrophobing agent, especially this invention is not restrained by these 
approaches. 

[0087] (a) the appearance with which the hydrophobing agent of the specified quantity, its diluent, or its mixed 
liquor is added, and a particle is not united while carrying out mixed churning mechanically enough as 
hydrophobing processing by the wet method in the dispersion liquid of the metatitanic acid particle of the 
specified quantity, or a titanium oxide particle — perform mixed churning further. It dries and cracks, after fully 
performing mixed churning. 

[0088] (b) As an example of a hydrophobing approach by dry process, agitating the titanium oxide particle of the 
specified quantity with the equipment like a blender first, add the hydrophobing agent of the specified quantity, 
its diluent, or its mixed liquor with dropping or a spray, and fully carry out mixed churning. Then, the 
hydrophobing agent of the specified quantity, a diluent, or its mixed liquor is added further, and mixed churning is 
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fully carried out. Next, the obtained mixed thing is heated and it is made to dry. Then, it agitates and cracks with 
the equipment like a blender. 

[0089] Since the approach add an alkyl alkoxysilane coupling agent in the drainage system medium which is 
distributing the metatitanic acid particle in the shape of a slurry especially, carry out hydrophobing of the 
metatitanic acid particle, and an intensity ratio (Ia/Ib) generates the hydrophobic titanium oxide particle of 5.0- 
12.0 by [ the ] carrying out afterbaking processing is carried out to homogeneity on the level of a primary 
particle and hydrophobing cannot generate the big and rough condensation thing of a hydrophobic titanium oxide 
particle easily, either, it is desirable. 

[0090] The 0.1 - 5.0 mass section is suitable for a hydrophobic titanium oxide particle to the toner particle 100 
mass section. When there are few contents than the 0.1 mass section, there is little addition effectiveness and 
the fluidity of a toner particle is low. Since the fluidity of a toner particle is too high when a content exceeds the 
5.0 mass sections, conversely uniform electrification is checked. 

[0091] As for whenever [ hydrophobing / of the titanium oxide particle by which hydrophobing processing was 
carried out ], in this invention, it is desirable that it is 40 - 90% of range. 

[0092] When whenever [ hydrophobing ] is smaller than 40%, the amount of frictional electrifications of a toner 
particle tends to fall, the amount of electrifications falls especially under a high-humidity /temperature 
environment, and it is easy to produce toner scattering, fogging, and image degradation. Moreover, when 
whenever [ hydrophobing / of a hydrophobic titanium oxide particle ] is larger than 90%, the own suitable 
electrification control of a hydrophobic titanium oxide particle becomes difficult, and it is especially easy to carry 
out the charge up of the toner particle under a low-humidity/temperature environment. 

[0093] Whenever [ hydrophobing / of a hydrophobic titanium oxide particle ] checks whenever [ hydrophobing / 
of the front face by which hydrophobing was carried out ] using a methanol titration trial. 
[0094] 0.2g of sample offering titanium oxide particles is added in 50ml of water of an Erlenmeyer flask. A 
methanol is titrated from a buret. Under the present circumstances, the solution in a flask is always agitated 
with a magnet stirrer. Sedimentation termination of a titanium oxide particle is checked when the whole quantity 
suspends in a liquid, and whenever [ hydrophobing ] is expressed as a percentage of the methanol at the time of 
reaching at the sedimentation termination time, and the methanol in the liquefied mixing thing of water. 
[0095] The BET specific surface area of the titanium oxide particle concerning this invention has the desirable 
range of 1 00-350m2/g. 

[0096] When the BET specific surface area of a hydrophobic titanium oxide particle is smaller than 100m2/g, it is 
shown that the particle size of a hydrophobic titanium oxide particle is large, and the floe or the big and rough 
particle of titanium oxide exists, and it is easy to produce the fluid fall of a toner, and the problem referred to as 
damaging a photo conductor front face, or transformed or damaging the cleaning means like a cleaning blade. 
Moreover, it is not desirable, in order that it is easy to be isolated from a toner particle, and the hydrophobic 
titanium oxide particle which separated may remain in a developing machine so much, or may adhere to the 
various members within the body of image formation equipment and may do a bad influence, if the particle size of 
a hydrophobic titanium oxide particle is large. 

[0097] When the BET specific surface area of a hydrophobic titanium oxide particle is larger than 350m2/g, the 
amount of water adsorption to a hydrophobic titanium oxide particle increases, and a bad influence may be done 
to the electrification property of a toner. The amount of frictional electrifications of a toner falls under a high- 
humidity /temperature environment, and it especially becomes easy to generate toner scattering, fogging, and 
image degradation. 

[0098] Measurement of a BET specific surface area is performed by [ as being the following ]. 

[0099] A BET specific surface area uses for example, the Yuasa Ionics make and the amount measuring device 

of full automatic gas adsorption (auto soap 1), and asks for them by the BET multipoint method, using nitrogen 

as adsorption gas. As pretreatment of a sample, degassing of 10 hours is performed at 50 degrees C. 

[0100] It is the photograph of the toner which carried out photomacrography of the measuring method of the 

first [ an average of ] particle diameter of a silica particle with the scanning electron microscope in this 

invention, and contrasting the photograph of the toner mapped by the element which non-subtlety powder 

contains with elemental-analysis means, such as XMA further attached to the scanning electron microscope, 

100 or more primary particles of the non-subtlety powder which adheres or separates and exists in the toner 

front face can be measured, and it can ask for a number pitch diameter. 

[0101] Although the so-called both of the wet silica particle manufactured from the dry type silica particle called 
the so-called dry process or the fumed silica generated by vapor phase oxidation of for example, a silicon 
halogenation thing, water glass, etc. are usable, few dry type silica particles of manufacture remnants, such as 
Na20 and S03-, with few [ and ] silanol groups in the interior of a front face and a silica particle of the silica 
particle used by this invention are more desirable. Moreover, in a dry type silica particle, by using other metal 
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halogenated compounds, such as an aluminum chloride and a titanium chloride, with a silicon halogenated 
compound in a production process, it is also possible to obtain the compound pulverized coal of a silica particle 
and other metal oxidation things, and they are also included. 

[0102] As for the addition of a silica particle, it is desirable that it is the 0.02 - 3.0 mass section to the toner 
particle 100 mass section. Fluidity for a toner particle with an addition sufficient in under the 0.02 mass section 
is not acquired, but in 3.0 mass while fixable worsens, the silica particle of isolation will increase. 

[0103] As for a silica particle, it is desirable from the property under a high-humidity /temperature environment 
that hydrophobing processing is carried out. If the silica particle added by the toner particle absorbs moisture, 
the amount of electrifications of a toner mother particle will fall remarkably, and toner scattering will become 
easy to take place. 

[0104] As a processing agent of hydrophobing processing, it is independent, or the processing agent like a 
silicone varnish, various denaturation silicone varnishes, silicone oil, various denaturation silicone oil, a silane 
compound, a silane KABBU ring agent, other organic silicon compounds, and an organic titanium compound may 
be used together and processed. 

[0105] It is good, when what was processed by silicone oil will maintain the amount of electrifications of a toner 
particle highly also under a high-humidity environment and will prevent toner scattering, coincidence or after 
processing if what was processed by silicone oil is desirable and carries out hydrophobing processing of the 
silica more preferably also in it. 

[0106] After performing a silanizing reaction, for example as a first stage reaction and vanishing a silanol group 
by the chemical bond as processing conditions for a silica particle, a hydrophobic thin film can be formed in a 
front face by silicone oil as a second stage reaction. 

[0107] That whose viscosity in 25 degrees C is 10-200,000mm2/s has [ the above-mentioned silicone oil ] a 

further 3,000-80,000mm2/s desirable thing. Less than [ 10mm2/s ], there is no stability in a non-subtlety 

particle, and there is an inclination for image quality to deteriorate, with heat and mechanical stress. When 

exceeding 200,000mm2/s, there is an inclination for uniform processing to become difficult. 

[0108] Especially as silicone oil used, dimethyl silicone oil, methylphenyl silicone oil, alpha-methyl-styrene 

denaturation silicone oil, KURORU phenyl silicone oil, fluorine denaturation silicone oil, etc. are desirable, for 

example. 

[0109] As the approach of processing of silicone oil, the silica and silicone oil which were processed, for example 
with the silane compound may be directly mixed using mixers, such as a Henschel mixer, and the approach of 
spraying silicone oil may be used for a silica. Or after making a suitable solvent dissolve or distribute silicone oil, 
the approach of adding a silica particle, mixing and removing a solvent may be used. The approach using a 
sprayer in a point with comparatively little generation of the floe of a non-subtlety particle is more desirable. 
[0110] the throughput of silicone oil — the silica 100 mass section — receiving — 1-23 mass section — 3 - 
20 mass section is preferably good. 

[01 1 1] If there are too few amounts of silicone oil, good hydrophobicity will not be acquired, but if many [ too ], 
faults, such as fogging generating, will arise. 

[0112] The thing of 20-350m2/g within the limits has a desirable specific surface area by the nitrogen adsorption 
measured with the BET adsorption method, and the silica used by this invention has the still better more 
preferably thing of 25-200m2/g. 

[0113] Specific surface area made nitrogen gas stick to a sample front face using specific-surface-area 
measuring device auto SOBU 1 (Yuasa Ionics make) mentioned above according to a BET adsorption method, 
and computed specific surface area using the BET multipoint method. 

[0114] Although the above-mentioned titanium oxide particle and silica particle as an external additive are 
suitable as a means which raises the electrification property of the polymerization toner particle concerning this 
invention It is dividing into 2 of a pre-rotation process and a post-rotation process processes the externally 
adding process which makes an external additive adhere to a polymerization toner particle in this invention, and 
performing it to the origin of the particle shape applied to this invention like the above-mentioned, since isolation 
balking of an external additive may arise. It found out presenting a stable electrification property, having 
suppressed external additive balking from a polymerization toner particle front face to the minimum, and average 
circularity maintaining the high imprint effectiveness by the high thing. 

[01 1 5] The effectiveness which controls isolation balking of the external additive from a polymerization toner 
particle front face was acquired by carrying out externally adding of the titanium oxide particle as 1st externally 
adding process especially in this invention, and adding and carrying out externally adding of the silica particle as 
2nd externally adding process after that. As a reason isolation balking from a polymerization toner particle front 
face is controlled by dividing an externally adding process into 2 times rather than the means which carries out 
externally adding of a titanium oxide particle and the silica particle to coincidence at 1 time of an externally 
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adding process Although the electrification polarity of a titanium oxide particle is lower than the electrification 
polarity of a silica particle therefore, the electrostatic adhesion force in a particle front face is low, and it is 
imagined as the thing resulting from mechanical adhesion force increasing by giving a long duration load further 
from the externally adding time amount of a silica particle. 

[0116] Although the above-mentioned externally adding process is performed in churning mixing equipment It is 
desirable to perform externally adding using a Henschel mixer in this invention. The rotational speed at the time 
of the 1st externally adding process as a rotational speed of the impeller (impeller) in this Henschel mixer (S1), 
When rotational speed at the time of the 2nd externally adding process was set to (S2), it became clear that it is 
more suitable that it is S1>S2 when attaining stabilization of the frictional electrification property which is the 
request of this invention. In order to carry out firm electrostatic adhesion by the toner particle front face, an 
especially polar low titanium oxide particle By making the condition near mechanical adhesion form in a toner 
particle front face by carrying out externally adding of the titanium oxide particle at the 1st externally adding 
process, and making an impeller (wing) rotate at a rate still earlier than the 2nd externally adding process In a 
toner particle front face, firmer attachment characteristics are obtained and it becomes possible to lessen the 
electrification gap between environments which a titanium oxide particle has, and to draw a stable electrification 
property. 

[0117] The rate of isolation of a titanium oxide particle and a silica particle is explained. 

[01 18] With the rate of isolation of a titanium oxide particle and a silica particle It is measured by the particle 
analyzer (PT1000: YOKOGAWA ELECTRIC CORP. make). The rate of number isolation of a titanium oxide 
particle (Yt) From 1.00% to 50.00% It is one indispensable component of this invention preferably from 3.00% that 
it is 5.00% to 35.00% most preferably 40.00%. It is the 2nd indispensable component of this invention that the rate 
of number isolation of a silica particle (Ys) is 0.05% to 1.50% most preferably 2.90% in 0.02% 4.00% from 0.01%. 
[01 1 9] A particle analyzer is Japan. It measures by the principle of a 65-68-page publication of Hardcopy97 
collected works. This equipment can be introduced to the hot non-thermal equilibrium mold plasma with a high 
electron temperature which exceeds every [ a piece ], electron density 5x1013cm-13, and excitation 
temperature 3.300K and 2O,000K for particles, such as a toner, and, specifically, the element of a luminescence 
thing, a particle number, and the particle size of a particle can be known from the emission spectrum of the 
particle accompanying this excitation. 

[0120] In this, "the rate of isolation" is defined as that for which it asked by the formula shown in the following 
from the synchronia of luminescence of the carbon atom which is the configuration element of binding resin, and 
luminescence of Ti atom and Si atom. 

[0121] Rate (%) of isolation =100x of a titanium oxide particle (count of luminescence of only the count of 
luminescence / carbon atom of only Ti atom, and the count of luminescence +Ti atom of only Ti atom which 
emitted light to coincidence) 

Rate (%) of isolation =100x of a silica particle (count of luminescence of only the count of luminescence / carbon 
atom of only Si atom, and the count of luminescence +Si atom of Si atom which emitted light to coincidence) 
[0122] Here, coincidence luminescence of a carbon atom, Ti atom, and Si atom considers luminescence of Ti 
atom which emitted light within 2.6 msecs from luminescence of a carbon atom, and Si atom as coincidence 
luminescence, and luminescence of Ti atom after it and Si atom considers it as luminescence of only Ti atom 
and Si atom. It is also possible to put it in another way as saying that a carbon atom, Ti atom, and Si atom carry 
out coincidence luminescence, in order to carry out externally adding adhesion of a titanium oxide particle and 
the silica particle to a toner particle front face in this invention meaning that the titanium oxide particle and the 
silica particle have adhered to the toner particle front face, and meaning that the titanium oxide particle and the 
silica particle are carrying out isolation balking of the luminescence of only Ti atom and Si atom from a toner 
particle front face. 

[0123] As a concrete measuring method, the gaseous helium of oxygen content is used 0.1%. It measures in the 
environment of 60% of humidity at 23 degrees C, and is a carbon atom (the measurement wavelength of 
247.860nm) at a channel 4. K factor is Si atom (the measurement wavelength of 288.1 60nm) at a body 
recommended value and a channel 2. K factor is Ti atom (the measurement wavelength of 232.232nm) at the 
body recommended-value channel 3. K factor measures a body recommended value, it samples so that the 
number of luminescence of a carbon atom may become 1000**200 pieces with one scan, it repeats a scan until 
the number of luminescence of a carbon atom becomes 10000 or more in all, and it integrates the number of 
luminescence. Based on this data, the above-mentioned formula is used and the rate of isolation of a titanium 
oxide particle and a silica particle is computed. Measurement of the luminescence reinforcement of the titanium 
oxide particle concerning this invention and a silica particle will not be cared about at all, if the channel 
recommended by PT1000 is chosen. 

[0124] In using the color toner particle (a yellow toner particle, a Magenta toner particle, a cyanogen toner, and 
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black toner particle) concerning this invention as a base material in measuring the rate of isolation of a titanium 
oxide particle and a silica particle, it measures the cube-root electrical-potential-difference value of the channel 
(four channels are used in this invention) of the arbitration which measures a carbon atom by setup made low. 
[0125] Although the signal proportional to the atomic number (mass) of an element is detected as the reason by 
the particle analyzer (PT1000: YOKOGAWA ELECTRIC CORP. make) concerning this invention, the cube root of 
the electrical potential difference detected in order to indicate by the equivalent grain size (what assumed the 
particle of the real ball made only by the element when luminescence of a certain element was obtained) is 
taken. Although this is specified as a cube-root electrical potential difference, since the cube root of an atomic 
number is proportional to particle size, a cube-root electrical potential difference will be proportional to particle 
diameter. 

[0126] Therefore, when the color toner particle concerning this invention compares the part of the same cube- 
root electrical potential difference as the monocomponent toner particle which used the magnetic substance, As 
for the luminescence reinforcement of the carbon atom in a base material toner particle, the direction of a color 
toner particle becomes large under the effect of a binding resinous principle, a coloring agent component, etc. 
When the same cube-root electrical-potential-difference value as a monocomponent toner particle cannot show 
the particle size distribution to a part with small particle diameter but the rate of isolation to the regular particle 
size distribution of a mother agent toner particle is measured, it is for having to set up a cube-root electrical- 
potential-difference value low, and having to measure it. 

[0127] Since it is such, when measuring a color toner particle in this invention, the cube-root electrical potential 
difference of a carbon atom is Low. It is made a setup at Voltage (1.8V), and the rate of isolation of a titanium 
oxide particle and a silica particle is measured. 

[0128] In addition, if it resulted in calculation of the rate of isolation concerning this invention, 1-3 channels 
were performed by 1 ,5V setup, and four channels performed the noise level by 1 .3V setup. 
[0129] the chain-like cluster of the developer [ if there are few rates of isolation of a titanium oxide particle 
than 1.00% when this invention persons inquire wholeheartedly the fluidity of a polymerization toner particle will 
fall extremely, and ] on developer support — rough ** — easy — in a halftone image etc., it becomes easy to 
generate the nonuniformity of a husky part or a hoop direction. 

[0130] If there are few rates of isolation of a silica particle similarly than 0.01%, increase of fogging and a husky 
part will arise under the second half of several multi-sheet image output test, especially high- 
humidity/temperature. Generally, under hot environments, the embedding of an external additive tends to happen 
by stress, such as specification-part material, and after several multi-sheet printing, the fluidity of a toner 
particle becomes what is inferior compared with the first stage, and is considered that the above-mentioned 
problem will arise. 

[0131] On the other hand, the titanium oxide particle from which the rate of isolation of a titanium oxide particle 
could not produce 50.00% super-******, and such a problem easily, and was isolated produces the spacer 
effectiveness moderate between toner particles, and high imprint effectiveness is acquired. However, the 
effectiveness of making the electrification range between the environments of being greatly related reducing to 
humidity dependence according to the rate of isolation being high is not acquired. The titanium oxide particle 
which is hard to be held on a toner particle front face does not fly from on developer support to a photo 
conductor at the time of development. The Botha omission is produced at least to the development counter 
lower part, and the member contamination to other process processes (electrification, an imprint, fixing) is 
caused, or it becomes easy to produce the problem called white Poti generating in the image section because 
the titanium oxide particle which carried out isolation scattering adheres to a non-established image. 
[0132] Moreover, also in a silica particle, it is hard to produce a problem which was called a husky part, 
nonuniformity of a hoop direction, etc. with the rate of isolation being 0.01% or more like the above-mentioned. 
Even if the embedding of the silica particle which has adhered to the toner particle by stress arises, this thinks 
that it is for the fluid fall of a toner particle to decrease, when the silica particle of isolation adheres to a toner 
particle front face, while being hard coming to generate the embedding by durability since the fluidity of a toner 
particle becomes good if it exists after the silica particle has separated to some extent (the rate of isolation of a 
silica particle is 0.01% or more). 

[0133] It produces [ if there are more rates of isolation of a silica particle than 4.00% / the silica particle of 
isolation will pollute electrification specification-part material, and ] increase of fogging on the other hand, and is 
not desirable. Moreover, in such the condition, the electrification homogeneity of a toner particle is also spoiled 
and imprint effectiveness also falls. Furthermore, possibility that the silica particle which separated will adhere 
on a sleeve becomes high, the conveyance nature of the developer to a sleeve top falls remarkably by this, and 
since the amount of developers by which a coat is carried out decreases, image concentration produces the 
problem referred to as falling rapidly. For this reason, it is important for the rate of isolation of a silica particle 
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that it is 0.01 - 4.00%. 

[0134] Moreover, in this invention, the relation between the rate of isolation of the above-mentioned titanium 
oxide (Yt) and the rate of isolation of a silica (Ys) is important also for being Yt>Ys. Although the trouble shown 
above as this reason is a main place The frictional electrification of the titanium oxide particles which separated 
produced when the rate of isolation of a titanium oxide particle is high has big effect to the amount of frictional 
electrifications of the whole toner particle comparatively few. A difficulty pile On the other hand, if it is in the 
condition that the rate of isolation of a silica particle is high, in the form where it deviates from the above- 
mentioned relation It is because evil will be produced in the electrophotography process which the charge up by 
the frictional electrification of the silica particles which separated arose, and the amount of frictional 
electrifications of the whole toner particle rose, and was called development and imprint. 

[0135] this invention persons suggested the important thing, when it raised electrophotographic properties that it 
is a rate of isolation in the titanium oxide particle and silica particle which are shown above, but under the 
electrophotography process, especially the relation of this rate of isolation found out demonstrating the further 
effectiveness, when the surface roughness on toner ****** in a development counter (Rz) was 5-1 5 
micrometers. 

[0136] Toner ****** is that the cylinder section around it rotates centering on a magnet pole in the fixed 
direction (it rotates in the forward direction or the direction of a counter with the electrophotography process 
method.). While the toner particle by which electrification grant was carried out regulates to the optimal 
thickness by specification-part material etc., it is conveyed in this direction, the potential difference, bias, etc. 
are impressed to the photo conductor front face which opposes, a toner particle flies to a latent-image part, and 
a visible image is obtained. 

[01 37] The surface irregularity on toner ****** decreases that surface roughness (Rz) is less than 5 
micrometers, and it will be in the condition more near a mirror plane. If the rate of isolation of an external 
additive exceeds the upper limit of this invention to reverse with a possibility of the point of contact of a toner 
particle and an external additive particle, and toner support decreasing, and the conveyance force of a developer 
declining rapidly, and causing an image concentration fall when it is such a surface state, and a toner particle 
with the rate of isolation of an external additive lower than the lower limit of this invention is conveyed, at the 
time of a development process process, the Botha omission of an external additive will arise and contamination 
of the interior material of an opportunity will be produced. 

[0138] On the other hand, 1 5-micrometer super-****** and the surface irregularity on toner support will 
become [ surface roughness (Rz) ] large, if a toner particle with the rate of isolation of an external additive lower 
than the lower limit of this invention is conveyed under this surface state, the amount of conveyances of a 
developer will rise, the share of a developer will increase near the toner thickness specification-part material on 
toner support, and developer degradation will be promoted by a mechanical shock etc. being added. Conversely, 
when the rate of isolation of an external additive exceeds the upper limit of this invention, an external additive 
will be accumulated in the surface concave heights on toner support, and the problem called image 
concentration fall by the developer conveyance force declining rapidly will be produced. 

[0139] The surface ten-point average of roughness height Rz measured measurement length as 2.5mm based on 
the JIS surface roughness B0601. 

[0140] Moreover, it is one of the gestalten also with desirable also adding a near resin particle further spherically 
[ it is more desirable and / inorganic / with a primary particle size of 50nm or more / or organic ] which exceed 
the primary particle size of 30nm further for the purpose of cleaning nature or imprint disposition superiors. For 
example, a spherical poly methyl silsesquioxane particle, a spherical resin particle, etc. are used preferably. 
[0141] fluid grant agents, such as abrasive materials, such as the additive of further the others in within the 
limits which does not have a substantial bad influence on the toner used for this invention, for example, Teflon 
(trademark) powder, zinc stearate powder, lubricant powder like polyvinylidene fluoride powder or cerium oxide 
powder, carbonization silicon powder, and strontium titanate powder, or aluminum oxide dust, a caking inhibitor, 
the organic particle of reversed polarity, and a non-subtlety particle — as a development disposition top agent - 
- **** f or small quantity — things are also made. It is also possible these additives and to carry out 
hydrophobing processing and to use a front face. 

[0142] As an approach of carrying out externally adding of the above-mentioned impalpable powder to a toner, it 
carries out by mixing and agitating a toner particle and impalpable powder. Especially the thing for which a 
Henschel mixer is used from a viewpoint of a mechano fusion, I type mill, high BURITAIZA, a turbo mill, a 
Henschel mixer, etc. specifically being mentioned, and preventing generating of coarse grain is desirable. 
[0143] Moreover, in order to adjust the rate of isolation of a particle, it is necessary to adjust the temperature 
and externally adding reinforcement at the time of externally adding. When a Henschel mixer is used as an 
example, as for whenever [ tub internal temperature / at the time of externally adding ], it is desirable that it is 
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50 degrees C or less. While the embedding of an external additive happens rapidly that it is the temperature 
beyond this with heat, coarse grain is generated, and it is not desirable. Moreover, it is desirable that it is 20 - 
80 m/sec from the semantics of adjusting the rate of isolation of an external additive, as a peripheral speed of 
the wing of a Henschel mixer. 

[0144] As binding resin used for a toner, use of the following binding resin is possible. 

[0145] For example, polystyrene, Polly p-KURORU styrene, the styrene like polyvinyl toluene, and the single 
polymer of the substitution product; A styrene-p-KURORU styrene copolymer, A styrene-vinyltoluene 
copolymer, a styrene-vinyl naphthalene copolymer, A styrene-acrylic ester copolymer, a styrene-methacrylic 
ester copolymer, A styrene-alpha-Krol methyl-methacrylate copolymer, a styrene acrylonitrile copolymer, A 
styrene-vinyl methyl ether copolymer, a styrene-vinyl ethyl ether copolymer, A styrene-vinyl methyl ketone 
copolymer, a styrene-butadiene copolymer, A styrene-isoprene copolymer, styrene system copolymer; like a 
styrene-acrylonitrile-indene copolymer — polyvinyl chloride; — phenol resin; — natural denaturation phenol 
resin; — natural resin denaturation maleic resin; — acrylic resin; — methacrylic resin; — Pori acetic-acid vinyl; 
— silicone resin; — polyester resin; — polyurethane; — polyamide resin; — furan resin; — epoxy resin; — 
xylene resin; — polyvinyl-butyral; — terpene resin; — cumarone-indene-resin; — petroleum system resin can 
be used. As desirable binding resin, a styrene system copolymer or polyester resin is mentioned. Moreover, the 
styrene resin over which the bridge was constructed is also desirable binding resin. 

[0146] As a polymerization nature monomer of a styrene system copolymer, although a styrene monomer and a 
styrene comonomer are used As a comonomer to a styrene monomer For example, an acrylic acid, a methyl 
acrylate, an ethyl acrylate, butyl acrylate, Acrylic-acid dodecyl, acrylic-acid octyl, 2-ethylhexyl acrylate, Acrylic- 
acid phenyl, a methacrylic acid, a methyl methacrylate, ethyl methacrylate, The monocarboxylic acid which has a 
double bond like methacrylic-acid butyl, methacrylic-acid octyl, acrylonitrile, a methacrylonitrile, and acrylamide, 
or its substitution product; for example The dicarboxylic acid which has a double bond like a maleic acid, maleic- 
acid butyl, maleic-acid methyl, and maleic-acid dimethyl, and its substitution product; for example The vinyl 
ester like a vinyl chloride, vinyl acetate, and benzoic-acid vinyl, for example, ethylene, a propylene, and the 
ethylene system olefins like a butylene; for example the vinyl monomer like vinyl ether like vinyl ethyl ether, vinyl 
ketones;, for example, the vinyl methyl ether, like a vinyl methyl ketone and a vinyl hexyl ketone, and the vinyl 
isobutyl ether is independent — or it is combined and used. 

[0147] As for the number average molecular weight of the THF extractives of the binding resin of a toner, in this 

invention, 3,000-1 million (preferably 6,000-200,000) are good. 

[0148] In this invention, it adjusts as follows with the THF extractives of a toner. 

[0149] Beforehand, after making toluene distill off by the rotary evaporator, it carries out soluble [ of the extract 
obtained in the toner by a toluene solvent performing an extract for 20 hours using a Soxhlet extractor ] to a 
tetrahydrofuran (THF). A column configuration connects the Showa Denko make A-801, and 802, 803 and 
804,805,806,807 for the sample which filtered the THF extractives which made such and were obtained with the 
solvent-resistance membrane filter whose diameter of pore is 0.3 micrometers using Waters 1 50C, using the 
calibration curve of standard polystyrene resin, molecular weight distribution are measured and the number 
average molecular weight of THF extractives can be measured. 

[0150] The mixed resin of the resin over which the bridge may be constructed over and constructed further, and 
the resin over which a bridge is not constructed is sufficient as a styrene system polymer or a styrene system 
copolymer. 

[0151] The compound which mainly has the double bond in which two or more polymerizations are possible as a 
cross linking agent of binding resin may be used. For example, carboxylate which has two double bonds like 
aromatic series divinyl compound; ethylene glycol diacrylate like a divinylbenzene and divinyl naphthalene, 
ethylene glycol dimethacrylate, and 1 ,3-butanediol dimethacrylate; the compound which has divinyl compound; 
and three or more vinyl groups like a divinyl aniline, the divinyl ether, a divinyl sulfide, and a divinyl sulfone is 
mentioned. These are used as independent or mixture. 

[0152] As an addition of a cross linking agent, 0.001 - 10 mass section is desirable to the polymerization nature 
monomer 100 mass section. 

[01 53] Moreover, a toner may contain an electric charge control agent. 

[0154] There is the following matter to control a toner to negative triboelectric charging. For example, an 
organometallic compound and a chelate compound are effective and the metallic compounds of monoazo metallic 
compounds, acetylacetone metallic compounds, an aromatic series hide ROKISHI carboxylic acid, and an 
aromatic series die carboxylic-acid system are used further preferably. Furthermore, an aromatic series hide 
ROKISHI carboxylic acid, aromatic series monochrome, polycarboxylic acid, and those metal salts, Those 
anhydrides and those ester Those phenol derivative; like a bisphenol urea derivative; — metal-containing 
salicylic-acid system compound; — metal-containing naphthoic-acid compound; — boron compound; — 
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quarternary-ammonium-salt; — calyx Arlen; — silicon compound; — styrene acrylic-acid copolymer; — styrene 
methacrylic-acid copolymer; — styrene-acrylic-sulfonic-acid copolymer; — And a non metal carboxylic-acid 
system compound is mentioned. 

[0155] There is the following matter to control a toner to forward electric charge nature. 
[0156] The denaturation object by Nigrosine, a fatty-acid metal salt, etc., a guanidine compound, an imidazole 
compound, Tributyl benzyl ammonium-1-hydroxy-4-naphth sulfonate, Quarternary ammonium salt, such as 
tetrabutylammonium tetrafluoroborate, onium salt, such as phosphonium salt which is these analogs, and these 
lake pigments, triphenylmethane dye, and ** et al. [ and ] — ** — a lake pigment (as a lake-ized agent) A **** 
tungstic acid, a **** molybdic acid, a **** tungsten molybdic acid, A tannic acid, a lauric acid, a gallic acid, a 
ferricyanide, ferrocyanide, etc.. The metal salt of a higher fatty acid; Dibutyltin oxide, dioctyl tin oxide, 
JIORUGANO tin oxide [, such as dicyclohexyl tin oxide, ]; — JIORUGANO tin borate [, such as dibutyltin borate, 
dioctyl tin borate, and dicyclohexyl tin borate, ]; — these — independent — or two or more kinds can be 
combined and it can use. Also in these, the Nigrosine system and the electric charge control agent like 
quarternary ammonium salt are used especially preferably. 

[0157] these electric charge control agents — the resinous principle 100 mass section of a toner — receiving - 
- 0.01 - 20 mass section — it is preferably good 0.1 - 10 mass section and to carry out 0.2-4 mass section use 
more preferably. 

[0158] As for the coloring agent of the toner used for this invention, what was prepared black using carbon 
black, the magnetic substance, and the yellow / Magenta / cyanogen coloring agent that shows below is used as 
a black coloring agent. 

[0159] As a yellow coloring agent, the compound represented by a condensation azo compound, an isoindolinone 
compound, the Anthraquinone compound, an azo metal complex, a methine compound, and the allyl compound 
amide compound is used. Specifically, the C.I. BIGUMENTOI yellow 12, 13, 14, 15, 17, 62, 74, 83, 93, 94, 95, 109, 
110, 11 1, 128, 129, 147, and 168 or 180 is used suitably. Furthermore, the color of C.I. solvent yellow 93,162 
grade may be used together. 

[0160] As a Magenta coloring agent, a condensation azo compound, a diketo pyrrolo pyrrole compound, 
Anthraquinone, the Quinacridone compound, a base color lake compound, a naphthol compound, a bends 
imidazolone compound, a thioindigo compound, and a perylene compound are used. Specifically, the C.I. 
BIGUMEN treads 2, 3, 5, 6, 7, 23, 48:2, 48:3, 48:4, 57:1, 81:1, 144. 146, 166, 169, 177, 184, 185, 202, 206, 220, and 
221 or 254 is used suitably. 

[0161] As a cyanogen coloring agent, a copper-phthalocyanine compound and its derivative, the Anthraquinone 
compound, a base color lake compound, etc. can be used. Specifically, the C.I. BIGUMENTO blues 1, 7, 15, 15:1, 
15:2, 15:3, 15:4, 60, 62, and 66 can use suitably especially. 

[0162] these coloring agents are independent — or it can mix and can use in the state of the solid solution 
further. The coloring agent of this invention is chosen from the point of a hue angle, saturation, lightness, 
weatherability, OHP transparency, and the dispersibility to the inside of a toner. To the resin 100 mass section, 
the addition of this coloring agent carries out 1-20 mass section addition, and is used. 

[0163] It is suitable for a toner particle one to 40 mass % and that a solid-state wax is made desirable 2-30 
mass % content. If offset depressor effect is small in a wax being under 1 mass % and 40 mass % is exceeded, it 
comes to be unevenly distributed also in a toner front face, and the amount of development sleeve top 
developers tends to become uneven by becoming easy to produce sleeve contamination etc., and image 
concentration change tends to become large. In the molecular weight distribution measured by gel permeation 
chromatography (GPC) as a desirable wax When weight-average-molecular-weight (Mw) / number average 
molecular weight (Mn) is 1.45 or less and a solubility parameter uses the wax of 8.4-10.5 It excels in a fluidity, a 
uniform fixing image without gloss nonuniformity is obtained, and the contamination or the fall of shelf life to the 
heating component of an anchorage device cannot produce a toner further easily. And in case full color OHP 
which was excellent in fixable and the light transmission nature of a fixing image, was made to carry out melting 
of the toner and was excellent in transparency is created In addition to the ability to create full color OHP and 
discover good low-temperature fixable one, the reinforcement of a pressure-welding member can be attained, 
without some or all of a wax covering a heating component moderately, and a toner offsetting. 
[0164] In the molecular weight distribution by GPC which used the double column, it is the point of prevention of 
contamination over the contact electrification means for being contacted and charged in the good imprint nature 
and the good photo conductor of the homogeneous point of a fixing image, and a toner that it is 1.30 or less 
preferably 1.45 or less, and the wax contained in the toner used by this invention has more desirable weight- 
average-molecular-weight (Mw) / number average molecular weight (Mn). 

[0165] When the value of Mw/Mn of a wax exceeds 1.45, and the fluidity of a toner falls, it is easy to produce 
the gloss nonuniformity of a fixing image, and further easy to produce the fall of the imprint nature of a toner, 
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and the contamination to a contact electrification means. 

[0166] In this invention, the molecular weight distribution of a wax is measured the following condition by GPC 

which used the double column. 

(GPC Measuring condition) 

Equipment :GPC-150C (Waters make) 

Column: 2 ream (TOSOH CORP. make) GMH-HT30cm 

Temperature :135-degree-C solvent : o-dichlorobenzene (0.1% ionol addition) 

The rate of flow :1.0 ml/min sample : The sample of 0.15% of concentration is measured the condition beyond 
0.4ml impregnation, and the molecular weight calibration curve created by the mono dispersion polyurethane 
standard sample in molecular weight calculation of a sample is used. Furthermore, weight average molecular 
weight and number average molecular weight are computed by carrying out polyethylene conversion by the 
conversion formula drawn from a Mark-Houwink viscosity formula. 

[0167] As for the melting point of the wax used for this invention, it is desirable that it is 40-150 degrees C, and 
its 50-120 degrees C are especially more preferably desirable, case the melting point of a wax is lower than 40 
degrees C — the blocking resistance of a toner — a bad influence — doing — many — the sleeve in the time of 
the copy of several sheets — polluting — being easy — when image formation speed is changed, the coat of a 
toner becomes uneven and it is easy to produce image concentration nonuniformity. Since a limitation is in the 
amount which the equipment by excessive energy being needed for homogeneity mixing with binding resin in the 
process of the toner by the grinding method, and raising viscosity also in the process of the toner by the 
polymerization method for equalization to binding resin enlarges or dissolves when the melting point of a wax 
exceeds 150 degrees C, it is not desirable that containing so much becomes difficult etc. 

[0168] The melting point of a wax is ASTM. It considers as the temperature of the subject maximum peak (main 
peak) value in the endoergic curve measured according to D 3418-8. 

[0169] ASTM measurement according to D 3418-8 — for example, the PerkinElmer, Inc. make — it carries out 
using DSC-7. The temperature compensation of an equipment detecting element uses the heat of fusion of an 
indium about amendment of a heating value using the melting point of indium zinc. A sample sets an empty pan 
to contrast using aluminum bread-making, and measures in the range with a temperature of 20-200 degrees C 
by the programming rate of 1 0 degrees C / min. 

[0170] The melt viscosity in 100 degrees C of the wax used for this invention has especially the desirable wax 
compound with which that it is 1 - 50 mPa-s has 3-30 mPa-s desirable still more preferably. 
[0171] When the melt viscosity of a wax is lower than 1 mPa-s, in case a toner is developed using a magnetic 
carrier, it is easy to produce a damage according to the ZURI force between a toner and a magnetic carrier, and 
it is easy to produce flasking and toner crushing of an external additive, and there is an inclination it to become 
difficult to always carry out the coat of the developer of the amount of stability, to various image formation 
speed. When the melt viscosity of a wax exceeds 50 mPa-s, in case a toner is manufactured using a 
polymerization method, the viscosity of a dispersoid is too high, it is not easy to obtain the toner of the minute 
particle size which has a uniform particle size, and it tends to serve as a large toner of particle size distribution. 
[0172] measurement of the melt viscosity of a wax — the product made from HAAKE — the approach of 
measuring using a cone plate mold rotor (PK-1) in VT-500 is mentioned. 

[0173] Furthermore, the molecular weight distribution measured by GPC have two or more peaks or one or more 
peaks, and one or more shoulders, and, as for the wax used for this invention, it is desirable in molecular weight 
distribution that weight average molecular weight (Mw) is [ 200-2000, and number average molecular weight 
(Mn) ] 150-2000. Above-mentioned molecular weight distribution could be attained by any of a single wax or two 
or more waxes, could check crystallinity as a result, and found out that transparency improved further. Although 
constraint is not received especially as an approach of blending two or more sorts of waxes, it is also possible to 
carry out a melting blend using a media type disperser (a ball mill, a sand mill, attritor, an apex mill, 
KOBORUMIRU, handicap mill) more than the melting point of the wax blended, for example or to dissolve the wax 
to blend into a polymerization nature monomer, and to blend in a media type disperser. At this time, a pigment, 
an electric charge control agent, and a polymerization initiator may be used as an additive. 
[0174] As for 200-2000, and number average molecular weight (Mn), it is [ the weight average molecular weight 
(Mw) of a wax ] desirable that it is 150—200. It is more desirable, Mw is desirable to 200—1500, and a pan, and, as 
for 300-1000, and Mn, it is good 200-1500, and that it is 250-1000 still more preferably. When Mw of a wax is 
[ less than 200 and Mn ] less than 150, the blocking resistance of a toner may fall. When Mw of a wax is [ Mn of 
2000 super-** ] 2000 **, the crystallinity of the wax itself may be discovered and transparency may fall. 
[0175] As a wax which can be used for this invention, a paraffin series wax, polyolefine system waxes, these 
denaturation objects (for example, an oxide and a graft processing object), a higher fatty acid and its metal salt, 
an amide wax, an ester system wax, etc. are mentioned, for example. 
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[0176] Especially ester wax is desirable at the point that a more nearly high-definition full color OHP image is 
obtained also in it. 

[0177] As the manufacture approach of the ester wax preferably used for this invention, the ester group 

installation reaction represented by the composition from the synthesis method by oxidation reaction, a 

carboxylic acid, and its derivative and the Michael addition reaction is used, for example. 

[0178] Especially the desirable manufacture approach of the wax used for this invention has especially a 

desirable reaction from the method of using the dehydration condensation reaction from a carboxylic-acid 

compound and an alcoholic compound shown by the following formula (1) from the versatility of a raw material, 

and the ease of a reaction or the halogenated compound shown by the following formula (2), and an alcoholic 

compound. 

[0179] 

[Formula 1] 

nf^-COOH+RzfOH),, = RsfOCO-ROn+nHaO (1) 
nR 1 -COCI+R 2 (OH) n =^ R^OCO-R^+nHCI (2) 

R1 and R2 show the organic radical like an alkyl group, an alkenyl radical, an ARARU radical, and an aromatic 
series radical among [type, and n shows the integer of 1-4. It is preferably good 2-45, and that it is 4-30 more 
preferably, and, as for an organic radical, it is desirable carbon numbers 1-50 and that there is the shape of a 
straight chain further.] 

[0180] In order to make the above-mentioned ester static reaction shift to a product, it reacts using a Dean- 
Stark water separator in the aromatic series organic solvent in which azeotropy with water is possible, using the 
alcohol of an overlarge. The approach of adding a base as an acceptance object of the acid which carries out a 
byproduction in an aromatic series organic solvent using an acid halogenated compound, and compounding 
polyester can also be used. 

[0181] Next, the approach for manufacturing the toner used for this invention is explained. The toner used for 
this invention can be manufactured using a grinding toner process and a polymerization toner process. 
[0182] The approach of the manufacturing method of a polymerization toner atomizing melting mixture in air 
using a disk or other hydraulic nozzles given in JP,56-13945,B etc., and obtaining a spherical toner, The 
approach of generating a direct toner using the suspension-polymerization method stated to JP,36-10231,B, 
JP,59-53856,A, and JP,59-61842,A, The emulsion-polymerization method represented by the soap free 
polymerization method which carries out direct polymerization to a monomer under the distributed 
polymerization method the meltable and obtained polymer generates a direct toner using an insoluble drainage 
system organic solvent, or watei^soluble polarity polymerization initiator existence, and generates a toner, After 
making a primary polarity emulsion-polymerization particle beforehand, it is possible to manufacture a toner 
using the hetero condensation method which the polar particle which has an opposite charge is added 
[ condensation method ] and makes it meet. 

[0183] The polymerization toner particle obtained by the approach of carrying out direct polymerization of the 
monomer constituent which contains a polymerization nature monomer, a coloring agent, and a wax at least, and 
generating a toner particle also in this is desirable. 

[0184] In a distributed polymerization method, although the toner obtained shows very sharp particle size 
distribution, from a viewpoint concerning [ selection of the ingredient to be used being narrow or use of an 
organic solvent ] processing of a waste solvent, and the inflammability of a solvent, its manufacturing installation 
is complicated and tends to make it complicated. Therefore, the approach of carrying out direct polymerization 
of the monomer constituent which contains a polymerization nature monomer, a coloring agent, and a wax at 
least in a drainage system medium, and generating a toner particle is more desirable. However, although the 
emulsion-polymerization method represented by the soap free polymerization is effective since the particle size 
distribution of a toner gather comparatively, when the emulsifier and initiator end which were used exist in a 
toner particle front face, it is easy to worsen environmental capability. 

[0185] Therefore, in this invention, especially the suspension-polymerization method under pressurization is 
under the ordinary pressure from which a particle toner with sharp particle size distribution is obtained 
comparatively easily or is desirable. After making a monomer stick to the once obtained polymerization particle 
further, the so-called seed polymerization method which carries out a polymerization using a polymerization 
initiator can also be used suitable for this invention. 

[0186] It is the tomographic-layer measuring method of the toner using the transmission electron microscope 
(TEM) as a desirable gestalt of the toner used for this invention, and a wax is endocyst-ized in an outer shell 
resin layer. It is desirable to make a wax endocyst-ize in an outer shell resin layer from the need of making a 
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toner containing a lot of waxes from a fixable viewpoint the shelf life of a toner, and in respect of a fluidity. 
Distribution of a wax is not made to homogeneity, particle size distribution become large as a result, and the 
toner when not making it endocyst-ize also tends to generate the toner welding to wearing. 
[0187] As a concrete method of making a wax endocyst-ize, the wax can be small set up for the polarity of the 
ingredient in the inside of a drainage system medium from main monomers, and the toner which has the so- 
called core shell structure which covered the wax with making still a small amount of polar big resin or polar big 
monomer add by outer shell resin can be obtained. Particle-size-distribution control of a toner and control of 
particle size can obtain the toner of predetermined this invention by controlling churning conditions, such as an 
approach of changing the class and addition of the dispersant which carries out the mineral salt of difficulty 
water solubility, and a protective colloid operation, and mechanical contrivance conditions, for example, 
peripheral speed, a count of pass, an impeller configuration, etc. of a rotor, a container configuration or the solid 
content concentration in the inside of a water solution, etc. 

[0188] after use 43 osmium <8> oxide together according to 43 ruthenium oxide and a need and dye the 
hardened material which might make it harden for two days in an ambient atmosphere with a temperature [ after 
distribute a toner enough in the epoxy resin of room temperature setting nature ] of 40 degrees C as a concrete 
approach of measure the tomographic layer of a toner in this invention , the sample of a thin film integrated 
circuit be start using the microtome equipped with the diamond gear tooth , and the fault gestalt of a toner be 
measure using a transmission electron microscope ( TEM ) . In this invention, in order to attach the contrast 
between ingredients using the difference in the degree of crystallinity of the some of the wax to be used and the 
resin which constitutes an outer shell, it is desirable to use a 43 ruthenium-oxide staining technique. 
[0189] When using the direct polymerization approach for the toner manufacture approach of this invention, it is 
possible to manufacture a toner concretely by the manufacture approach like a less or equal. The additive of a 
wax, a coloring agent, an electric charge control agent, a polymerization initiator, and others is added into a 
monomer, and the usual agitator or a homomixer, and the agitator like a homogenizer are made to distribute the 
monomer constituent homogeneity was made to dissolve or distribute by the homogenizer, an ultrasonic 
disperser, etc. in the aqueous phase containing a distributed stabilizer. An agitating speed and time amount are 
adjusted and corned so that the drop of a monomer constituent may have the size of a desired toner particle 
preferably. What is necessary is just to perform after that churning which is extent with which a particle 
condition is maintained and precipitate of a particle is prevented according to an operation of a distributed 
stabilizer. Generally, polymerization temperature is set as the temperature of 50-90 degrees C, and performs 40 
degrees C or more of polymerizations. Moreover, a temperature up may be carried out in the second half of a 
polymerization reaction, and in order to remove an unreacted polymerization nature monomer, an unreacted by- 
product, etc. which become a stinking cause of a thing at the time of toner fixing etc. further, a drainage system 
medium may be distilled off in part after second half of reaction, or reaction termination. Washing and filtration 
recover the generated toner particle after reaction termination, and it dries. In a suspension-polymerization 
method, it is desirable to usually use water 300 - the 3000 mass sections as a dispersion medium to the 
monomer constituent 100 mass section. 

[0190] As a polymerization nature monomer at the time of obtaining a direct toner using a polymerization 
method The styrene monomer like styrene, o(m- p-)-methyl styrene, and m(p-)-ethyl styrene; (meta) A methyl 
acrylate, An ethyl acrylate, acrylic-acid (meta) propyl, butyl acrylate (meta), (Meta) Acrylic-acid octyl, acrylic- 
acid (meta) dodecyl, acrylic-acid (meta) stearyl, (Meta) Acrylic-acid behenyl, 2-ethylhexyl acrylate (meta), 
(Meta) The acrylic ester system monomer like acrylic-acid dimethylaminoethyl and an acrylic-acid (meta) 
diethylaminoethyl (meta); A butadiene, (Meta) The diene system monomer like an isoprene, a cyclohexene, 
acrylonitrile (meta), and an acrylic-acid amide is used preferably. 

[0191] as the polar resin used for the polymerization method of a toner — nitryl monomer; like copolymer; 
acrylonitrile of the polymer of a nitrogen-containing monomer or nitrogen-containing monomer like 
dimethylaminoethyl methacrylate and diethylaminoethyl methacrylate, and styrene-unsaturated-carboxylic-acid 
ester — copolymer; polyester; epoxy resin; of the polymer of an unsaturated-carboxylic-acid; partial saturation 
dibasic-acid; partial saturation dibasic-acid anhydride; nitro monomer, or the it and the styrene monomer like a 
halogen-containing monomer; acrylic acid and a methacrylic acid like a vinyl chloride is mentioned. As a more 
desirable thing, styrene, the copolymer of an acrylic acid (meta), a maleate copolymer and saturated polyester 
resin, and an epoxy resin are mentioned. 

[0192] As a polymerization initiator, for example 2 and 2-azobis - (2,4-dimethylvaleronitrile), - 
azobisisobutyronitril, and 2 and 2 '1, 1 -azobis (cyclo HIKISAN-1-carbonitrile), 2 and 2-azobis-4-methoxy-2,4- 
dimethylvaleronitrile, The azo system or diazo series polymerization initiator like azobisisobutyronitril; Benzoyl 
peroxide, Methyl-ethyl-ketone peroxide, diisopropyl peroxy carbonate, Cumene hydroperoxide, tert 
butylhydroperoxide, G t-butyl peroxide, JIKUSHIRU peroxide, 2, 4-dichlorobenzoyl peroxide, A lauroyl peroxide, 
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2, and 2-bis(4 and 4-t-butylperoxy cyclohexyl) propane, peroxide system initiator, like tris-(t-butylperoxy) 
triazine — macromolecule initiator; which has a peroxide in a side chain — persulfate; like potassium persulfate 
and ammonium persulfate — a hydrogen peroxide etc. is used. These are independent, or can use together and 
use two or more sorts. 

[0193] The addition of a polymerization initiator of 0.5 - 20 mass section is desirable to the polymerization 
nature monomer 100 mass section. 

[0194] In order to control molecular weight, a well-known cross linking agent and a well-known chain transfer 
agent may be added, and it is 0.001 - 15 mass section to the polymerization nature monomer 100 mass section 
as a desirable addition. 

[0195] It is desirable to use the stabilizing agent of a suitable inorganic compound or an organic compound for 
the dispersion medium used by the polymerization method using an emulsion polymerization, a distributed 
polymerization, a suspension polymerization, a seed polymerization, and a hetero condensation method in case a 
polymerization method toner is manufactured. As a stabilizing agent of an inorganic compound, tricalcium 
phosphate, magnesium phosphate, aluminium phosphate, phosphoric-acid zinc, a calcium carbonate, a magnesium 
carbonate, a calcium hydroxide, a magnesium hydroxide, an aluminum hydroxide, a meta-calcium silicate, a 
calcium sulfate, a barium sulfate, a bentonite, a silica, and an alumina are mentioned, for example. As a stabilizing 
agent of an organic compound, the sodium salt of polyvinyl alcohol, gelatin, methyl cellulose, methyl 
hydroxypropylcellulose, ethyl cellulose, and a carboxymethyl cellulose, polyacrylic acid and its salt, starch, 
polyacrylamide, polyethylene oxide, the Pori (hydro oxy-stearin acid-g-methyl-methacrylate-eu-methacrylic 
acid) copolymer, and the Nonion system or an ion system surfactant is mentioned. 

[0196] When using an emulsion-polymerization method and a hetero condensation method, an anion system 
surface active agent, a cation system surface active agent, an amphionic surface active agent, and the Nonion 
system surface active agent are used. As for these stabilizers, it is desirable to use 0.2 - 30 mass section to the 
polymerization nature monomer 100 mass section. 

[0197] In order to obtain a fine particle, this inorganic compound may be made to generate in a dispersion 
medium, although a commercial thing may be used as it is when using an inorganic compound in these stabilizing 
agents. 

[0198] For detailed distribution of these stabilizing agents, the surfactant of the 0.001 - 0.1 mass section may be 
used to the polymerization nature monomer 100 mass section. This surfactant is for promoting the stabilization 
effect of the above-mentioned distributed stabilizing agent. As the example, a dodecylbenzene sodium sulfate, 
the sodium tetradecyl sulfate, a pentadecyl sodium sulfate, an octyl sodium sulfate, sodium oleate, lauryl acid 
sodium, a stearin acid potassium, oleic acid calcium, etc. are mentioned. 

[0199] It is better to perform hydrophobing processing which needs to pay attention to the polymerization 
inhibition nature and the aqueous-phase translatability which a coloring agent has as a coloring agent used for a 
polymerization method toner in this invention, and does not have surface treatment, for example, polymerization 
inhibition, preferably in said coloring agent. Since especially a color system and carbon black have many which 
have polymerization inhibition nature, they require cautions in the case of use. As a desirable approach of 
carrying out surface treatment of the color system, the approach of carrying out the polymerization of the 
polymerization nature monomer beforehand is listed to the bottom of existence of these colors, and the obtained 
coloring polymer is added in a monomer system. Moreover, carbon black may be processed with the surface 
functional group and reactant of carbon black like polyorganosiloxane besides the same processing as the 
above-mentioned color. 

[0200] Although it is desirable that it is 40-150 degrees C as for the melting point of the wax used for this 
invention as mentioned above, and 50-120 degrees C is especially more preferably desirable, the melting point of 
the wax of a toner is still higher than the glass transition temperature of binding resin, and, as for the 
temperature gradient, it is preferably good more preferably that it is [ 100 degrees C or less / 75 degrees C or 
less ] 50 degrees C or less still more preferably. 

[0201] When this temperature gradient exceeds 100 degrees C, there is an inclination for low-temperature 
fixable one to fall. When this temperature gradient is still too nearer, it is good that it is 2 degrees C or more 
preferably from an compatible temperature field with elevated-temperature-proof offset nature becoming narrow 
about the shelf life of a toner. As for the glass transition temperature of this to binding resin, it is preferably 
good that it is [ 40-90-degree C ] 50-85 degrees C more preferably. 

[0202] When the glass transition temperature of binding resin is less than 40 degrees C, the shelf life of a toner 
falls, and a fluidity gets worse, and there is an inclination for a good image not to be obtained. When the glass 
transition temperature of binding resin exceeds 90 degrees C, in addition to low-temperature fixable one being 
inferior, the permeability of full color transparency will get worse. The halftone section is somber and it is 
especially easy to become a projection image without saturation. 
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[0203] The glass transition temperature (Tg) of binding resin is ASTM. Measurement according to D 3418-8 
performs, for example, the PerkinElmer, Inc. make — it carries out using DSC-7. The temperature compensation 
of an equipment detecting element uses the heat of fusion of an indium about amendment of a heating value 
using the melting point of an indium and zinc. A sample sets an empty pan to contrast using aluminum bread- 
making, and measures in the range with a temperature of 20-200 degrees C by the programming rate of 10 
degrees C / min. 

[0204] When using the toner for electrostatic-charge image development concerning this invention as a two 
component developer, it is characterized by carrying out mixed preparation with the magnetic particle for 
development called the carrier particle explained below, and using. 

[0205] In this case, as a carrier particle used, the magnetic-substance distributed resin carrier which makes 
magnetic powder distribute can be used, for example into metals, such as the iron which is not oxidized [ scaling 
or ], nickel, copper, zinc, cobalt, manganese, chromium, and rare earth, those alloys or an oxidization thing, a 
ferrite, and binding resin. Moreover, there is no constraint special as the manufacture approach. 
[0206] Furthermore, although each conventionally well-known approach, such as the approach of not mattering 
at all even if resin etc. covers the front face of the above-mentioned carrier particle for the purpose, such as 
electrification adjustment, again, but dissolving, or making suspend cladding materials, such as resin, in a solvent 
as the approach, applying, and making it adhere to a carrier particle, and the approach of only mixing by fine 
particles, can apply, it is more desirable for a cladding material to dissolve into a solvent for stability of an 
enveloping layer. 

[0207] As the quality of a coating to the front face of the above-mentioned carrier particle, although it changes 
with toner ingredients, the copolymer of amino acrylate resin, acrylic resin, or those resin and styrene resin etc. 
is suitable, for example. Although silicone resin, polyester resin, a fluororesin, polytetrafluoroethylene, a 
monochloro trifluoro ethylene polymer, polyvinylidene fluoride, etc. locate and are suitable for a negative side in 
an electrification sequence as resin which carries out negative electrification, it is not necessarily restrained by 
this. Although what is necessary is just to determine the amount of covering of these compounds suitably so 
that the electrification grant property of a carrier particle may be satisfied, generally it is 0.1 to 30 mass % 
(preferably 0.3 to 20 mass %) to a carrier particle in a total amount. 

[0208] As the quality of the material of the carrier particle used for this invention, have the core which 
distributed metallic compounds in binding resin, and it is made to set in using the magnetic-substance 
distributed resin carrier which carried out the coat of this core front face by resin canceling the trouble of 
resulting in this invention, and embodying, and is more suitable. 

[0209] The magnetite or the ferrite expressed with the formula of MO-Fe 203 which shows magnetism, or MO- 
Fe 204 as a metallic-compounds particle used for this carrier particle is mentioned. M shows trivalent and a 
divalent or univalent metal ion among a formula. As M, Mg, aluminum, Si, calcium, Sc, Ti, V, Cr, Mn, Fe, Co, nickel, 
Cu, Zn, Sr, Y, Zr, Nb, Mo, Cd, Sn, Ba, Pb, and Li are mentioned. M can be used by independent or plurality. For 
example, the iron system oxidation thing like magnetite, a Zn-Fe system ferrite, a Mn-Zn-Fe system ferrite, a 
nickel-Zn-Fe system ferrite, a Mn-Mg-Fe system ferrite, a calcium-Mn-Fe system ferrite, a calcium-Mg-Fe 
system ferrite, a Li-Fe system ferrite, and a Cu-Zn-Fe system ferrite is mentioned. 

[0210] Moreover, the metallic compounds in which the above-mentioned magnetism is shown, and a compound 
nonmagnetic [ following ] may be mixed. For example, as a nonmagnetic compound, aluminum 203, Si02, CaO 
and Ti02, V205, CrO and Mn02, alpha-Fe 203, CoO, NiO, CuO, ZnO and SrO, Y203, and Zr02 are mentioned. In 
this case, although one kind of metallic compounds can also be used, it is good to mix and use at least two or 
more sorts of metallic compounds preferably especially. In that case, it is desirable in order that using the 
particle to which specific gravity and a configuration are similar may raise adhesion with binding resin, and the 
reinforcement of a carrier core particle. For example, the combination of magnetite, hematite and magnetite, 
gamma-Fe 203 and magnetite, Si02 and magnetite, aluminum 203 and magnetite, Ti02 and magnetite, a 
calcium-Mn-Fe system ferrite and magnetite, and a calcium-Mg-Fe system ferrite can use preferably. The 
combination of magnetite and hematite can use preferably especially. 

[0211] Although the number mean particle diameter of the metallic compounds in which magnetism is shown 
changes also with the number mean particle diameter of a carrier core when using the above-mentioned metallic 
compounds, a 0.02-2-micrometer thing is desirable. When using two or more sorts of metallic compounds, the 
number mean particle diameter of the metallic compounds in which magnetism is shown has a 0.02-2- 
micrometer desirable thing. The number mean particle diameter of the metallic compounds of another side has a 
0.05-5-micrometer desirable thing. In this case, as for particle-size ratio rb/ra of the number mean particle 
diameter (mean particle diameter ra) of a magnetic particle, and the number mean particle diameter (mean 
particle diameter rb) of the metallic compounds of another side, it is desirable that it is 1 .0-5.0, and 1 .2-5.0 are 
more preferably good. It becomes easy to come to a front face out of the metallic-compounds particle which 
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shows the low ferromagnetism of specific resistance that this ratio is less than 1.0, and is hard to raise the 
specific resistance of a carrier core, and the effectiveness of preventing carrier adhesion becomes is hard to be 
acquired. Moreover, if this ratio exceeds 5.0, the reinforcement of a carrier will tend to fall and it will become 
easy to cause carrier destruction. 

[0212] The number mean particle diameter of the above-mentioned metal oxidation thing computed number 
mean particle diameter by having extracted the particle with a particle size of 0.01 micrometers or more 300 or 
more pieces at random, having measured as a metal oxidation thing particle size with horizontal Ferre with the 
image-processing analysis equipment Luzex3 made from NIREKO, and having carried out average processing 
using the photograph expanded by 5000 to 20000 times with the transmission electron microscope S-800 by 
Hitachi, Ltd. 

[0213] The thing of the range of 1x103 or more ohm-cm has a desirable magnetic particle, when mixing and 
using two or more sorts of especially metallic compounds, the range of 1x103 or more ohm-cm has the desirable 
specific resistance of the metallic-compounds particle which shows magnetism, and, as for the non-magnetic 
metal compound particle of another side, it is desirable [ the specific resistance of the metallic compounds 
currently distributed by binding resin ] to use what has specific resistance higher than a magnetic metallic- 
compounds particle. Preferably, 1x108 or more ohm-cm of things of 1x1010 or more ohm-cm of the specific 
resistance of the nonmagnetic compound used for this invention is more preferably good. 
[0214] Even if it decreases the quantity of a content as the specific resistance of a magnetic metallic- 
compounds particle is under 1x103ohm and cm, desired high specific resistance is hard to be obtained, charge 
impregnation is caused, and image quality is lowered or it is easy to cause carrier adhesion. Moreover, in using 
two or more sorts of metallic compounds, the specific resistance of a magnetic carrier core becomes it low that 
the specific resistance of metallic compounds with a big particle size is less than 1x108 ohm-cm, and the 
effectiveness of this invention becomes is hard to be acquired. The specific resistance measuring method of 
magnetic metallic compounds applies to the specific resistance measuring method of a carrier particle. 
[0215] In the carrier core of the carrier particle used for this invention, the content of metallic compounds has 
desirable 80 - 99 mass %. Electrification nature tends to become it unstable that the amount of metallic 
compounds is under 80 mass %, a carrier is charged especially under a low-humidity/temperature environment, 
and since the residual charge becomes easy to remain, a fines toner, an external additive, etc. become easy to 
adhere to a carrier particle front face. Furthermore, moderate specific gravity becomes is hard to be obtained. 
Moreover, if 99 mass % is exceeded, carrier reinforcement will fall and it will become easy to produce problems, 
such as a crack of the carrier by durability. 

[0216] The content of the metallic compounds which have the magnetism occupied to the whole metallic 
compounds to contain as a desirable gestalt concerning this invention in the carrier core which distributed two 
or more sorts of metallic compounds is 50 to 95 mass %. While high resistance-ization of a core becomes it good 
that it is under 50 mass %, the magnetic force as a carrier may become small and carrier adhesion may be 
caused. Moreover, although it is based also on the specific resistance of metallic compounds which has 
magnetism if 95 mass % is exceeded, high resistance-ization of a more desirable core may be unable to be 
attained. 

[0217] It is desirable that it is thermosetting resin and is resin with which the bridge is constructed over a part 
or all in three dimension as binding resin of a carrier particle used for this invention, since the metallic- 
compounds particle to distribute can be firmly bound by this — the reinforcement of a carrier core — it can 
raise — many — the desorption of metallic compounds does not happen in the copy of several sheets. 
Moreover, it becomes easy to be able to carry out the coat of the coat resin to fitness more, consequently to 
control the amount of adsorption moisture within the limits of this invention. 

[0218] Especially as an approach of obtaining a magnetic-substance distributed carrier core, although limitation 
is not receive, the method of obtaining a magnetic-substance distributed resin carrier without fines with sharp 
particle size distribution in this invention out of a solution a monomer and whose solvent are uniform by 
performing lipophilic-ized processing to the metal oxidation thing to distribute in the manufacture approach of 
the polymerization method which generates a particle, especially a carrier core particle is use suitably. In order 
to attain high definition-ization, it is desirable to also miniaturize carrier particle size according to a toner 
particle in the case of the diameter toner particle of a granule, and even if carrier particle size diameter[ of a 
granule ]-izes to the appearance whose mass mean particle diameter is 1-10 micrometers, by the manufacture 
approach mentioned above, a carrier with few fines can be manufactured regardless of mean particle diameter to 
it 

[0219] The polymerization nature monomer of a radical can be used as a monomer used for the binding resin of 
a carrier core particle. For example, styrene; o-methyl styrene, m-methyl styrene, p-methoxy styrene, The 
styrene derivative like p-ethyl styrene and p-tertiarybutyl styrene; An acrylic acid, A methyl acrylate, an ethyl 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 2006/07/04 



JP,2G02-072544,A [DETAILED DESCRIPTION] 



23/34 s<—i> 



acrylate, acrylic-acid n-butyl, acrylic-acid n-propyl, Isobutyl acrylate, acrylic-acid octyl, acrylic-acid dodecyl, 2- 
ethylhexyl acrylate, acrylic-acid stearyl, acrylic-acid 2-KURORU ethyl, Acrylic ester like acrylic-acid phenyl; A 
methacrylic acid, a methyl methacrylate, Ethyl methacrylate, methacrylic-acid n-propyl, n-butyl methacrylate, 
Methacrylic-acid isobutyl, n-octyl methacrylate, methacrylic-acid dodecyl, 2-ethylhexyl methacrylate, stearyl 
methacrylate, methacrylic-acid phenyl, Methacrylic-acid dimethyl aminomethyl, diethylaminoethyl methacrylate, 
The methacrylic ester like methacrylic-acid benzyl; 2-hydroxyethyl acrylate, 2-hydroxy ethyl methacrylate; 
Acrylonitrile, a methacrylonitrile, Acrylamide; The methyl vinyl ether, ethyl vinyl ether, propyl vinyl ether, n-butyl 
ether, the isobutyl ether, beta-KURORU ethyl vinyl ether, Phenyl vinyl ether, p-methylphenyl ether, p-KURORU 
phenyl ether, Vinyl ether like p-bromine phenyl ether, p-nitrophenyl vinyl ether, and p-methoxypheny vinyl ether; 
the en compound like a butadiene can be mentioned. 

[0220] These monomers can choose independent or a suitable polymer presentation from which it can be used, 
mixing and a desirable property is acquired. 

[0221] The binding resin of a carrier core particle has [ like ] the desirable thing which were mentioned above 
and for which the bridge is constructed in three dimension. It is desirable to use the cross linking agent which 
has two or more double association per monad of polymerization nature as a cross linking agent. As a cross 
linking agent, a divinylbenzene, the aromatic series divinyl compound; ethylene glycol acrylate like divinyl 
naphthalene, Ethylene glycol dimethacrylate, triethylene glycol dimethacrylate, Tetraethylene glycol 
dimethacrylate, 1 , 3-butyl glycol dimethacrylate, Trimethylolpropane triacrylate, 

trimethylolpropanetrimethacrylate, 1 ,4-butanediol acrylate, neopentyl glycol acrylate, 1,6-hexanediol acrylate, 
PENTAERISU RIO RUTO RI acrylate, Pentaerythritol tetraacrylate, pentaerythritol dimethacrylate, Pentaerythritol 
tetra-methacrylate, glycerol AKUROKISHI dimethacrylate, N, and N-divinyl aniline, the divinyl ether, a divinyl 
sulfide, and divinyl sulfone are mentioned. Two or more kinds may be used mixing suitably. It can also mix 
beforehand to a polymerization nature mixing thing, and a cross linking agent can also be suitably added in the 
middle of a polymerization if needed. 

[0222] The bisphenols, the phenols of epichlorohydrin; phenol resin, and the aldehydes it is incomparable as a 
start raw material of an epoxy resin as a monomer of the binding resin of other carrier core particles; the urea, 
aldehydes and a melamine, and aldehydes of a urea-resin are mentioned. 

[0223] The most desirable binding resin is phenol system resin. As the start raw material, the aldehyde 
compound like the phenolic compound; formalin like phenol, m-cresol, 3,5-xylenol, p-alkylphenol, REZORUSHIRU, 
and p-ter— butylphenol, a paraformaldehyde, and a furfural is mentioned. Especially the combination of a phenol 
and formalin is desirable. 

[0224] When using these phenol resin or melamine resin, a basic catalyst can be used as a curing catalyst. 
Specifically, aqueous ammonia, a hexamethylenetetramine, diethyl triamine, and the amines like polyethyleneimine 
can be mentioned. 

[0225] In addition, the volume-resistivity value of a carrier particle is measured with the equipment shown in 
drawing 4 . The eel A shown in drawing 4 was filled up with the carrier particle, the appearance and the 
electrodes 43 and 44 which touch this carrier particle were arranged, the electrical potential difference was 
impressed to this inter-electrode one, and it obtained by measuring the current which flows then. As a 
Measuring condition, it is 10kg and applied-voltage 100V in 23 degrees C and 65% of environment at 2 and 
thickness of 1 mm with a touch area [ of a restoration carrier particle and an electrode ] of 2cm, and an up 
electrode. Moreover, also when measuring the volume-resistivity value of the magnetic particle used for an 
electrification member, the same means performs. 

[0226] As the development approach which uses the two component developer prepared using the above- 
mentioned carrier particle, negatives can be developed using a development means as shown, for example in 
d rawing 1 . It is desirable that a magnetic brush develops negatives with an electric photograph photo conductor, 
for example, the condition of being in contact with the photoconductor drum 1, impressing alternating voltage to 
developer support and specifically forming an alternating electric field in a development field. As for the distance 
(distance between S-D) of the developer support (development sleeve) 1 1 and a photoconductor drum 1 , it is 
good in improvement in carrier antisticking and dot repeatability that it is 100-1000 micrometers. If narrower 
than 100 micrometers, supply of a developer will tend to become inadequate, and if image concentration 
becomes low and exceeds 1000 micrometers, the force in which it is inferior to dot repeatability, or the line of 
magnetic force from a magnetic pole S1 restrains a magnetic coat carrier by the consistency of a breadth MAG 
brush becoming low will become weaker, and it will become easy to produce carrier adhesion. 
[0227] As for the electrical potential difference between the peaks of an alternating electric field, 300-3000V are 
desirable, and 500-1 0000Hz, preferably, it is 1000-7000Hz, and a frequency can be suitably chosen according to 
a process, respectively, and can be used. In this case, the wave which changed the triangular wave, the square 
wave, the sine wave, or the Duty ratio as a wave of the AC bias for forming an alternating electric field is 
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mentioned. In order to correspond to change of the formation rate of a toner particle image by the way, it is 
desirable to develop negatives by impressing the development bias voltage (intermittent alternation superposition 
electrical potential difference) which has discontinuous alternating current bias voltage to developer support. If 
applied voltage is lower than 300V, sufficient image concentration is hard to be obtained, and the fogging toner 
particles of the non-image section may be unable to be collected good. Moreover, when exceeding 5000V, 
through a magnetic brush, a latent image may be disturbed and an image quality fall may be caused. 
[0228] Since a fogging picking electrical potential difference (Vback) can be made low and primary electrification 
of a photo conductor can be lowered by using the binary system developer which has the toner particle charged 
good, the reinforcement of the photo conductor life can be carried out. Although Vback is based also on a 
development system, less than [ 1 50V ] is more preferably good below 200V. 

[0229] As contrast potential, 100-400V are preferably used so that image concentration may come out enough. 
[0230] In case the toner particle in contact with electrostatic latent-image support will be returned to a 
development sleeve although it is related also to process speed if a frequency is lower than 500Hz, sufficient 
vibration is not given but it becomes easy to produce fogging. If it exceeds 10000Hz, a toner particle cannot be 
followed in footsteps to electric field, but it will be easy to cause an image quality fall. 

[0231] In order to perform development which an important thing takes out sufficient image concentration with 
the development approach of this invention, and is excellent in dot repeatability, and does not have magnetic 
carrier adhesion, it is setting preferably contact width of face (development contact section) with the 
photoconductor drum 1 of the magnetic brush on the development sleeve 1 1 to 3-8mm. If it is difficult to satisfy 
sufficient image concentration and dot repeatability good if the development contact section is narrower than 
3mm and it is larger than 8mm, actuation of a machine will be stopped and it will become difficult for packing of a 
developer to break out and to fully suppress magnetic carrier adhesion. As the adjustment approach of the 
development contact section, the distance of the regulation blade 1 5 and the development sleeve 1 1 is adjusted, 
or there is a method of adjusting contact width of face suitably by adjusting the distance (distance between S- 
D) of the development sleeve 1 1 and a photoconductor drum 1 . 

[0232] The image formation equipment of this invention meets in the migration direction on the front face of a 
photo conductor. An electrification means, It is arranged in order of electrostatic latent-image means forming, 
the development means, and the imprint means. Between electrostatic latent-image means forming and a 
development means between an electrification means and electrostatic latent-image means forming between an 
imprint means and an electrification means Became independent for collecting and storing the transfer residual 
toner particle which remained on the photo conductor. You may have cleaning means, such as a cleaning blade, 
and it does not have the above-mentioned cleaning means, but after a development means imprints a toner 
image on imprint material, you may carry out to serve also also as the cleaning which collects the toner particles 
which remained to image support. 

[0233] In the case of reversal development, this development coincidence cleaning approach is made in an 
operation of the electric field which collect toner particles from the umbra potential of the photo conductor by 
development bias to developer support, and the electric field which make a toner particle adhere to the bright 
section potential of a photo conductor from developer support. 

[0234] The bias of a direct current or an alternating current may be impressed not only at the time of 
development but at the time before and after development, and you may control to the potential which can 
collect the toner particles of the remainder on a photo conductor. At this time, direct-current bias is located 
between bright section potential and umbra potential. 

[0235] Moreover, since cleaning of a transfer residual toner particle is also performed by the electric field which 
are committed in the development coincidence cleaning approach between a photo conductor and the developer 
support which counters a photo conductor front face through a developer in the case of the above-mentioned 
contact development approach, it has potential a developer support front face or near the front face, and there 
is the need of having electric field in the gap where a photo conductor front face and a developer support front 
face are narrow. 

[0236] Moreover, it is desirable still more desirable that it is 108-1 01 4-ohmcm, and the volume-resistivity value 
of the outermost superficial layer of the photo conductor of the image formation equipment of this invention is 
109-1 01 3-ohmcm. 

[0237] If higher [ if the volume-resistivity value of the outermost superficial layer of a photo conductor is lower 
than 108ohmcm, a latent image is disturbed especially under highly humid, and the so-called image flow may 
arise, and ] than 101 4-ohmcm, it is not desirable from electrification of a photo conductor becoming is hard to 
be carried out to homogeneity, and fogging etc. arising. 

[0238] As a configuration of a photo conductor, it is usually the same as the photo conductor used for image 
formation equipment, and is good, for example, the photo conductor of a configuration of preparing a conductive 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



2006/07/04 



• JP.2002-072544.A [DETAILED DESCRIPTION] 25/34 *? 

layer, an under-coating layer, a charge generating layer, a charge transportation layer, and a charge impregnation 
layer in order on conductive bases, such as aluminum and SUS, is mentioned. 

[0239] A conductive layer, an under-coating layer, a charge generating layer, and a charge transportation layer 
are usually easy to be used for a photo conductor. 

[0240] What is necessary is just to make the above-mentioned binding resin distribute suitably resin particles, 

such as an ultrafine particle of Sn02 grade, and polytetrafluoroethylene, in order to make a volume-resistivity 

value into the above-mentioned range as the outermost superficial layer of a photo conductor, using acrylic 

resin, phenol resin, etc. as binding resin, when using for example, a charge impregnation layer. 

[0241] Moreover, in a photo conductor, the measurement of the volume-resistivity value of a surface layer is as 

follows. 

[0242] The volume-resistivity value of the surface layer of the photo conductor in [measuring method of 
volume-resistivity value of photo conductor surface layer] this invention produces the layer (3 micrometers in 
thickness) same on the polyethylene terephthalate (PET) film which made the front face vapor-deposit gold as a 
surface layer, this is impressed with a volume-resistivity measuring device (4140BpAMATER(s) made from 
Hewlett Packard), and impresses the electrical potential difference of 100V in the environment of the 
temperature of 23 degrees C, and 65% of relative humidity, and measures. 

[0243] in the output of a full color image which think a halftone as important , the object for Magentas , the 
object for cyanogen , and three or more developers for yellow be use , and especially the image formation 
approach of this invention be combine with the development system especially the digital latent image having 
been formed , using the developer and the development approach of this invention , do not have the effect of a 
magnetic brush , and become possible [ develop a latent image faithfully to a dot latent image , in order for there 
to be nothing random ** ] . The rate of a high imprint can be attained by using the sharp toner particle of the 
particle size distribution which carried out the fines cut also in the imprint process, therefore the halftone 
section and the solid section can attain high definition. 

[0244] furthermore, the share which starts the developer within a developer by combining with early high 
definition-ization and using the binary system developer of this invention — small — many — the effectiveness 
of this invention which does not have an image quality fall in the copy of several sheets can fully demonstrate. 
[0245] In order to obtain the image which became tight more, preferably, it has a developer for the object for 
Magentas, the object for cyanogen, the object for yellow, and blacks, and the image which became tight by 
development of black being performed at the end can be presented. 

[0246] The image formation approach of this invention is explained further, referring to a drawing. 
[0247] In drawin g 1 , by the magnetism which a magnet roller 2 has, the magnetic brush for electrification which 
consists of a magnetic particle 4 is formed in the front face of the conveyance sleeve 3, this magnetic brush is 
contacted on the front face of the electrophotography photo conductor (henceforth a "photo conductor") 1 , and 
a photo conductor 1 is charged. Electrification bias is impressed to the conveyance sleeve 3 by the bias 
impression means which is not illustrated. A digital electrostatic latent image is formed in the electrified photo 
conductor 1 by irradiating a laser beam 5 with the aligner which is not illustrated. The electrostatic latent image 
formed on the photo conductor 1 is developed by toner 1 6a in the developer 1 6 supported by the development 
sleeve 7 to which a magnet roller 6 is connoted and development bias is impressed by the bias impression 
equipment which is not illustrated. 

[0248] A developer 8 is divided by the septum 13 at the developer room R1 and the churning room R2, and the 
developer conveyance screws 12 and 14 are installed, respectively. The toner stockroom R3 in which the toner 9 
for supply was held above the churning room R2 is installed, and the opening 10 of the toner is established in the 
lower part of a stockroom R3. 

[0249] By rotating, the developer conveyance screw 14 is conveyed to an one direction along with the 
longitudinal direction of the development sleeve 7, agitating the developer in the developer room R1. The 
developer which opening which is not illustrated to the near side of drawing and a back side is prepared in the 
septum 13, and was conveyed by one side of the developer room R1 on the screw 14 is sent into the churning 
room R2 through opening of the septum 13 of the one side of it, and is received and passed to the developer 
conveyance screw 1 2. Agitating the toner supplied from the developer in the churning room R2, the developer 
which received from the developer room R1 and was passed, and the toner stockroom R3, and mixing [ it is 
contrary to a screw 14, and ], a screw 14 conveys the inside of the churning room R2 to hard flow, and the hand 
of cut of a screw 12 sends it into the developer room R1 through opening of another side of a septum 13. 
[0250] In order to develop the electrostatic latent image formed on the photo conductor 1 , the developer 1 6 in 
the developer room R1 is pumped up by the magnetism of a magnet roller 6, and is supported by the front face 
of the development sleeve 7. After the developer supported on the development sleeve 7 is conveyed by the 
regulation blade 15 with rotation of the development sleeve 7 and is regulated by the developer thin layer of 
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proper thickness there, it reaches the development field to which the development sleeve 7 and the photo 
conductor 1 countered. The magnetic pole (development music) N1 is located in the part corresponding to the 
development field of a magnet roller 6, the development pole N1 forms a development field in a development 
field, a developer carries out a chain-like cluster by this development field, and the magnetic brush of a 
developer is generated by the development field. And a magnetic brush contacts a photo conductor 1, the toner 
adhering to the front face of the toner adhering to a magnetic brush and the development sleeve 7 transfers to 
the field of the electrostatic latent image on a photo conductor 1 by the reversal development, it adheres, an 
electrostatic latent image is developed, and a toner image is formed. 

[0251] The developer which passed through the development field is returned in a developer 8 with rotation of 
the development sleeve 7, is stripped off from the development sleeve 7 by a magnetic pole S1 and the 
rebounding field between S2, in the developer room R1 and the churning room R2, falls and are collected. 
[0252] If the travelers check ratio (the mixing ratio of a toner and a carrier, i.e., toner concentration in a 
developer) of the developer 1 6 in a developer 8 decreases by the above-mentioned development, the churning 
room R2 will be supplied in the amount which looked at the toner 9 in the amount consumed in development, and 
existed from the toner stockroom R3, and travelers check of a developer 16 will be maintained at the specified 
quantity. The toner concentration detection sensor 11 which measures change of the permeability of a developer 
using the inductance of a coil is used for detection of the traveler s check ratio of the developer 1 6 in the 
container 8. This toner concentration detection sensor has the coil which is not illustrated inside. 
[0253] The regulation blade 15 which is arranged under the development sleeve 7 and regulates the thickness of 
the developer 16 on the development sleeve 7 is the nonmagnetic blade 15 produced by aluminum or the non- 
magnetic material like SUS316. 150-800 micrometers of the sleeve [ edge and 7th page of a development 
sleeve ] distance are 250-700 micrometers preferably. If this distance is smaller than 150 micrometers, while a 
magnetic carrier will condense, getting it blocked in the meantime and being easy to produce nonuniformity in a 
developer layer, it is hard to apply a developer required to perform good development, and a development image 
with much nonuniformity with thin concentration is easy to be formed. In order to prevent ununiformity spreading 
(the so-called blade ******) by the unnecessary particle intermingled in a developer, this distance has desirable 
1 50 micrometers or more. If larger than 800 micrometers, while the amount of developers applied to up to the 
development sleeve 7 will increase, it will be hard to perform regulation of predetermined developer thickness 
and adhesion of a magnetic carrier particle in a photo conductor 1 will increase, circulation of a developer and 
the development regulation with the regulation blade 15 become weaker, and TORIBO of a toner falls and 
fogging-comes to be easy. 

[0254] A motion becomes late as this magnetic carrier particle layer separates from a sleeve front face by the 
equilibrium of the restraint based on magnetic force and gravity, and the conveyance force to the migration 
direction of the development sleeve 7, even if the rotation drive of the development sleeve 7 is carried out in 
the direction of an arrow head. It falls under the effect of gravity. 

[0255] Therefore, by choosing suitably the arrangement location of Electrodes N and N, the fluidity of a magnetic 
carrier particle, and magnetic properties, a magnetic carrier particle layer is conveyed in the magnetic pole N1 
direction, and forms the moving bed, so that it is close to a sleeve. By migration of this magnetic carrier particle, 
a developer is conveyed with rotation of the development sleeve 7 to a development field, and development is 
presented. 

[0256] Moreover, imprint material is fixed to the toner image which the developed toner image was imprinted on 
the imprint material (record material) 17 conveyed by the imprint blade 18 which is the imprint means by which 
imprint bias impression is carried out with the bias impression means 19, and was imprinted on imprint material 
by the anchorage device which is not illustrated. In an imprint process, in an electrification process, the transfer 
residual toner which remained on the photo conductor 1 , without imprint material imprinting has electrification 
adjusted, and are collected at the time of development. 

[0257] Drawin g 3 shows the schematic diagram which applied the image formation approach of this invention to 
full color image formation equipment. Moreover, it does not have the cleaning means with which it became 
independent for collecting and storing the transfer residual toner which remained on the photo conductor also in 
the full color image formation equipment in drawin g 3 , but after a development means imprints a toner image on 
imprint material, the development coincidence cleaning approach of collecting the toners which remained to 
image support is performed. 

[0258] The 1st image formation unit Pa, the 2nd image formation unit Pb, the 3rd image formation unit Pc, and 
the 4th image formation unit Pd are put side by side on the body of full color image formation equipment, and the 
image of a respectively different color is formed on imprint material through the process of latent-image 
formation, development, and an imprint. 

[0259] About the configuration of each image formation unit put side by side to image formation equipment, the 
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1st image formation unit Pa is mentioned as an example, and is explained. 

[0260] The 1st image formation unit Pa possesses with a diameter [ as electrostatic latent-image support ] of 
30mm photo conductor 20a, and this photo conductor 20a is rotated in the direction of arrow-head a. Primary 
electrification machine 21a as an electrification means is arranged so that the magnetic brush for electrification 
formed in the front face of a sleeve with a diameter of 1 6mm may contact the front face of photo conductor 
20a. Laser beam 22a is irradiated by the aligner which is not illustrated, in order to form an electrostatic latent 
image in photo conductor 20a to which the front face is charged in homogeneity by primary electrification 
machine 21a. Developer 23a as a development means for developing the electrostatic latent image currently 
supported on photo conductor 20a, and forming a color toner image holds the color toner. Imprint blade 24a as 
an imprint means imprints the color toner image formed in the front face of photo conductor 20a to the field of 
the imprint material (record material) conveyed by the belt-like imprint material support 25. This imprint blade 
24a may impress imprint bias in contact with the rear face of the imprint material support 25. 
[0261] After the 1st image formation unit Pa is primarily charged in homogeneity in photo conductor 20a by 
primary electrification machine 21a, Form an electrostatic latent image in a photo conductor by aligner 22a, and 
an electrostatic latent image is developed using a color toner by developer 23a. It imprints on the front face of 
imprint material by impressing imprint bias from imprint blade 24a which contacts [ material / imprint ] the rear- 
face side of the imprint material support 25 of the shape of a belt which carries out support conveyance in the 
1st imprint section (contact location of a photo conductor and imprint material) in this developed toner image. 
[0262] If a toner is consumed by development and a travelers check ratio falls, the fall will be detected by the 
toner concentration detection sensor 26 which measures change of the permeability of a developer using the 
inductance of a coil, and a toner will be supplied from toner bottle 27for supply a according to the consumed 
amount of toners. In addition, the toner concentration detection sensor 26 has the coil which is not illustrated 
inside. 

[0263] This image formation equipment puts side by side four image formation units of the 2nd image formation 
unit Pb from which the color of the color toner held by the developer differs with the same configuration as the 
1 st image formation unit Pa, the 3rd image formation unit Pc, and the 4th image formation unit Pd. For example, 
to a Magenta toner and the 3rd image formation unit Pc, a black toner is used for a cyanogen toner and the 4th 
image formation unit Pd, respectively, and the imprint of a up to [ the imprint material of each color toner ] is 
performed one by one to the 1st image formation unit Pa in the imprint section of each image formation unit at a 
yellow toner and the 2nd image formation unit Pb. At this process, doubling registration, on the same imprint 
material, by one migration of imprint material, after piling up each color toner and ending, imprint material is 
separated from on the imprint material support 25 by the separation electrification machine 28, and it is sent by 
the conveyance means like a conveyance belt at an anchorage device 29, and the last full color image is 
obtained by only one fixing. 

[0264] An anchorage device 29 has the fixing roller 30 with a diameter [ of a pair ] of 40mm, and the 
pressurization roller 31 with a diameter of 30mm, and the fixing roller 30 has the heating means 32 and 33 inside. 

[0265] An operation of heat and a pressure is fixed to the color toner image which is not established [ which was 
imprinted on imprint material ] on imprint material by passing the pressure-welding section of the fixing roller 30 
of this anchorage device 29, and the pressurization roller 31. 

[0266] In drawing 3 , the imprint material support 25 is an endless belt-like member, and moves this belt-like 
member in the direction of arrow-head e with the driving roller of 34. It is a thing, in order that it may be imprint 
belt cleaning equipment 35 and the belt follower roller 36, it may have the belt electric discharge machine 37 and 
the resist roller 38 of a pair may otherwise convey the imprint material in an imprint material electrode holder to 
the imprint material support 25. 

[0267] It is possible to replace with the imprint blade which contacts the rear-face side of imprint material 
support as an imprint means, and to use the contact imprint means which can direct impress imprint bias in 
contact with the rear-face side of the imprint material support like a roller-like imprint roller. 
[0268] Furthermore, it is also possible to use the non-contact imprint means which imprints by impressing 
imprint bias from the corona-electrical-charging machine arranged by non-contact at the rear-face side of the 
imprint material support which replaces with the above-mentioned contact imprint means, and is generally used. 
[0269] However, it is more desirable to use a contact imprint means at the point which can control the yield of 
the ozone at the time of imprint bias impression. 
[0270] 

[Example] Hereafter, although this invention is concretely explained using an example, this invention is not 
limited to these. 

[0271] The particle size distribution of the toner particle manufactured below are based on the following 
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measuring method. 

[0272] As a [particle-size-distribution measuring method of toner particle] measuring device, Coulter counter 
TA-II or the coal tar multi-sizer II (coal tar company make) is used. The electrolytic solution prepares a NaCI 
water solution about 1% using the 1st class sodium chloride. For example, ISOTON-II (made in coal tar scientific 
Japan) can be used. As a measuring method, as a dispersant, 0.1 -5ml (preferably alkylbenzene sulfonates) of 
surface active agents is added, and 2-20mg of test portions is further added into 100-1 50ml of said electrolysis 
water solutions. The electrolytic solution which suspended the sample performs distributed processing for about 
1-3 minutes with an ultrasonic distribution vessel, and it computes the volume integral cloth of a toner, and 
number distribution by measuring the volume and the number of a toner particle for every channel with a 
measuring device in the first half, using 100-micrometer aperture as an aperture. And it asks for the mass mean 
diameter (D4) (let the median of each channel be the central value for every channel) of the toner of mass 
criteria for which it asked from the volume integral cloth of a toner particle. As a channel, 13 2.00-2.52 
micrometers; 2.52-3.17 micrometers; 3.17-4.00 micrometers; 4.00-5.04 micrometers; 5.04-6.35 micrometers; 
6.35-8.00 micrometers; 8.00-10.08 micrometers; 10.08-12.70 micrometers; 12.70-16.00 micrometers; 16.00-20.20 
micrometers; 20.20-25.40 micrometers; 25.40-32.00 micrometers; 32.00-40.30 micrometers channels are used. 
[0273] Manufacture of <1> toner particle: After supplying the 0.1 M-Na3P04 water-solution 450 mass section to 
the <manufacture of toner particle 1> ion-exchange-water 710 mass section and warming at 60 degrees C, it 
agitated in 13000rpm using TK type homomixer (product made from special opportunity-ized industry). The 1.0 
M-CaCI2 water-solution 68 mass section was gradually added to this, and the drainage system medium of pH6 
containing a calcium phosphate compound was obtained. 

[0274] On the other hand, - styrene The 1 60 mass sections and n-butyl acrylate 34 mass sections and a 
copper-phthalocyanine pigment Six mass sections and G t-butyl salicylic-acid metallic compounds Two mass 
sections and saturated polyester Ten mass sections (acid-number 10 mgKOH/g, peak molecular weight 8500) 
- Monoester wax 30 mass sections (Mw:500, Mn:400, Mw/Mn:1.25) 

The above-mentioned ingredient was warmed at 60 degrees C, TK type homomixer (product made from special 
opportunity-ized industry) was used, and it dissolved and distributed in 12000rpm at homogeneity. 
Polymerization initiator 2 and 2-azobis (2,4-dimethylvaleronitrile) 10g was dissolved in this, and the 
polymerization nature monomer constituent was prepared. 

[0275] The polymerization nature monomer constituent was thrown in in said drainage system medium, it 
agitated for 10 minutes by 10000rpm by the KUREA mixer (M Technique Co., Ltd. make) under 65 degrees C and 
N2 ambient atmosphere, and the polymerization nature monomer constituent was corned. Then, the temperature 
up was carried out to 80 degrees C, and the polymerization reaction of 8 hours was performed, maintaining pH to 
6, agitating a drainage system medium by the paddle impeller. 

[0276] After polymerization reaction termination, it cooled, and after adding the hydrochloric acid and dissolving 
a calcium phosphate compound, filtration, rinsing, desiccation, and a classification were carried out and the 
polymerization particle (toner particle) was obtained, so that it might be set to pH2. 

[0277] As opposed to the obtained polymerization particle (toner particle) 1 00 mass section two sorts of 
following external additives with a Henschel mixer (Mitsui Mining Co., Ltd. make) The 1st external additive of the 
following was added as 1 st externally adding process, externally adding was performed for 1 minute at the 
rotational frequency of 1 900rpm, the 2nd external additive of the following was added as 2nd externally adding 
process after that, externally adding was performed for 7 minutes at the rotational frequency of 1700rpm, and 
the externally adding process for [ total ] 8 minutes was performed. 

[0278] Then, coarse grain was removed by the screen of 300 meshes (53 micrometers of openings), and the 
negative triboelectric charging cyanogen toner particle 1 was obtained. The mass mean particle diameter of the 
cyanogen toner particle 1 was 7.8 micrometers, it was average circularity 0.974, and, for the toner particle 2 
micrometers or less, the rate of isolation of a titanium oxide particle (Yt) was [ the rate of isolation of a silica 
particle (Ys) ] 0.04% 18.5% several 7.9%. 

[0279] (1) The 1st external additive (hydrophobic titanium oxide particle 0.7 mass section) 

It is the object which carried out hydrophobing processing in the n-hexyl trimethoxysilane 12 mass section in the 
water medium to the titanium oxide particle 100 mass section, and a BET specific surface area is 100m2/g, and 
is 35nm in number mean particle diameter on a toner particle. 
[0280] (2) The 2nd external additive (hydrophobic silica particle 0.7 mass section) 

Hydrophobing processing is carried out in the hexamethyldisilazane 10 mass section in a gaseous phase to the 
silica particle 100 mass section, and a BET specific surface area is 40m2/g, and is 32nm in number mean 
particle diameter on a toner particle. 
[0281] 

<Manufacture of toner particle 2> and terephthalic-acid / fumaric-acid / trimellitic anhydride/ Polyester resin 
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which consists of a derivative of bisphenol A The 100 mass sections and a copper-phthalocyanine pigment The 
aluminum compound of 4 mass sections and a G t-butyl salicylic acid The Henschel mixer performed preliminary 
mixing enough, melting kneading was carried out with the 2 shaft extrusion type kneading machine, and coarse 
grinding of the 4 mass sections above-mentioned ingredient was carried out to about about 1-2mm using the 
hammer mill after cooling, and, subsequently it was pulverized with the pulverizer by the mechanical grinding 
method (product made from the Kawasaki Steel **** Co.). The pulverizing object furthermore obtained was 
classified and the cyanogen toner particle of the negative frictional electrification nature whose weighted mean 
particle size is 6.8 micrometers was obtained. 

[0282] Externally adding of two sorts of external additives as well as manufacture of the cyanogen toner particle 
1 was carried out to the obtained cyanogen toner particle, and the negative triboelectric charging cyanogen 
toner particle 2 was prepared. For the toner particle of the mass mean particle diameter of 6.8 micrometers, and 
0.957 or 2 micrometers or less of average circularity, the rate of isolation of a titanium oxide particle (Yt) was 
[ the rate of isolation of a silica particle of the cyanogen toner particle 2 (Ys) ] 0.06% 35.6% several 31.2%. 
[0283] In the example of manufacture of the <manufacture of toner particle 3> toner particle 1, the rate of 
isolation of a silica particle (Ys) obtained [ the rate of isolation of a titanium oxide particle (Yt) ] 4.12% of 
cyanogen toner particle 3 52.3% similarly instead of the Henschel mixer except using a V type blender. 
[0284] The polymerization particle (toner particle) of a Magenta color was obtained like manufacture of the toner 
particle 1 except using the quinacridone pigment 12 mass section instead of a <manufacture of toner particle 4> 
copper-phthalocyanine pigment. Externally adding of two sorts of external additives as well as manufacture of 
the toner particle 1 was carried out to the obtained polymerization particle, and the negative triboelectric 
charging Magenta toner particle 4 was prepared. For the toner particle of the mass mean particle diameter of 7.7 
micrometers, and 0.975 or 2 micrometers or less of average circularity, the rate of isolation of a titanium oxide 
particle (Yt) was [ the rate of isolation of a silica particle of the Magenta toner particle 4 (Ys) ] 0.07% 22.3% 
several 8.3%. 

[0285] The polymerization particle (toner particle) of yellow was obtained like manufacture of the toner particle 1 
except carrying out 4 mass sections use of 6 mass sections and the solvent yellow 93 for the C.I. pigment yellow 
180 instead of a <manufacture of toner particle 5> copper-phthalocyanine pigment. Externally adding of the 
external additive as well as manufacture of the toner particle 1 was carried out to the obtained polymerization 
particle, and the negative triboelectric charging yellow toner particle 5 was prepared. For the toner particle 0.973 
or 2 micrometers or less, the rate of isolation of a titanium oxide particle (Yt) was [ the mass mean particle 
diameter of 7.4 micrometers, and average circularity / the rate of isolation of a silica particle of the yellow toner 
particle 5 (Ys) ] 0.06% 20.0% several 10.5%. 

[0286] The polymerization particle (toner particle) of a black color was obtained like manufacture of the toner 
particle 1 except using the carbon black 15 mass section instead of a <manufacture of toner particle 6> copper™ 
phthalocyanine pigment. Externally adding of the external additive as well as manufacture of the toner particle 1 
was carried out to the obtained polymerization particle, and the negative triboelectric charging black toner 
particle 6 was prepared. For the toner particle 0.978 or 2 micrometers or less, the rate of isolation of a titanium 
oxide particle (Yt) was [ the mass mean particle diameter of 8.4 micrometers, and average circularity / the rate 
of isolation of a silica particle of the black toner particle 6 (Ys) ] 0.09% 27.5% several 6.8%. 
[0287] In manufacture of the <manufacture of toner particle 7> toner particle 1 as a silica Hydrophobing 
processing is carried out in the hexamethyldisilazane 20 mass section in a gaseous phase to the silica pulverized 
coal 100 mass section. It is made the same except using the silica which a BET specific surface area is 
230m2/g, and is the number mean particle diameter of 7nm on a toner particle. The rate of isolation of a titanium 
oxide particle (Yt) obtained [ the toner particle of the mass mean particle diameter of 7.5 micrometers, and 0.980 
or 2 micrometers or less of average circularity ] the cyanogen toner particle 7 whose rate of isolation of a silica 
particle (Ys) is 0.01% 22.5% several 7.7%. 

[0288] The <manufacture of toner particle 8> toner particle 1 was further processed by high BURITAIZA (the 
Nara machine company make), and the rate of isolation of a silica particle (Ys) obtained [ the rate of isolation of 
a titanium oxide particle (Yt) ] 0.00% of cyanogen toner particle 8 2.5%. 

[0289] The cyanogen toner particle of the example 2 of <manufacture of toner particle 9> manufacture was 
further processed by high BURITAIZA (the Nara machine company make), and the rate of isolation of a titanium 
oxide particle (Yt) obtained [ the toner particle of the mass mean particle diameter of 7.1 micrometers, and 0.963 
or 2 micrometers or less of average circularity ] the cyanogen toner particle 9 whose rate of isolation of a silica 
particle (Ys) is 0.05% 25.90% several 22.1%. 

[0290] In the example 1 of <manufacture of toner particle 10> manufacture, the rotational frequency of the 
Henschel mixer in the 1st externally adding process and the 2nd externally adding process is made the same 
except making it the same as that of 1900rpm. The rate of isolation of a silica particle (Ys) obtained [ the toner 
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particle of the mass mean particle diameter of 7.8 micrometers, and 0.975 or 2 micrometers or less of average 
circularity ] the cyanogen toner particle 10 whose rate of isolation of a titanium oxide particle (Yt) is 2.50% 0.01% 
several 7.5%. 

[0291] In the example 1 of <manufacture of toner 11> manufacture, it is made the same except setting the 
rotational frequency of a Henschel mixer [ in / for the rotational frequency of the Henschel mixer in the 1st 
externally adding process / 1 200rpm and the 2nd externally adding process ] to 1 500rpm. The rate of isolation of 
a silica particle (Ys) obtained [ the toner particle of the mass mean particle diameter of 7.8 micrometers, and 
0.975 or 2 micrometers or less of average circularity ] the cyanogen toner particle 1 1 whose rate of isolation of 
a titanium oxide particle (Yt) is 42.50% 3.10% several 8.3%. 

[0292] In the example 1 of <manufacture of toner particle 12> manufacture, it is made the same except carrying 
out coincidence externally adding of two sorts of external additives at 1 time of an externally adding process (it 
being externally adding for 6 minutes at the rotational frequency of 1700rpm with a Henschel mixer). The rate of 
isolation of a titanium oxide particle (Yt) obtained [ the toner particle of the mass mean particle diameter of 7.6 
micrometers, and 0.976 or 2 micrometers or less of average circularity ] the cyanogen toner particle 12 whose 
rate of isolation of a silica particle (Ys) is 2.31% 48.70% several 7.8%. 
[0293] 

Manufacture of <2> magnetism carrier particle: <Manufacture of the magnetic carrier particle 1>, and a phenol 
(hydroxybenzene) The formalin aqueous solution of 50 mass sections and 37 mass % 80 mass sections and water 
Surface treatment was carried out by 50 mass sections and the silane system coupling agent. Magnetite particle 
280 mass volume-resistivity value (cm) 50% particle size of 0.22 micrometers, the sections of 3x105ohms 

- Surface treatment was carried out by the silane system coupling agent. 20alpha~Fe 3 particle 120 mass 
volume-resistivity value (cm) 50% particle size of 0.38 micrometers, the sections of 6x109ohms 

- Aqueous ammonia of 25 mass % Paying the 15 mass sections above-mentioned ingredients to a 4 Thu 
openings flask, and carrying out churning mixing, temperature up maintenance was carried out and it was made 
to react and harden for 1 20 minutes to 85 degrees C in 60 minutes. After cooling to 30 degrees C after that and 
adding the water of the 500 mass sections, the supernatant was removed, and precipitate was rinsed and it was 
air-dry. Subsequently, this was dried at 150-180 degrees C under reduced pressure (665Pa=5mmHg) for 24 
hours, and the magnetic carrier core (A) which uses phenol resin as binder resin was obtained. The water of 
adsorption of 0.4 mass % after 24hr neglect existed in the magnetic carrier core (A) 30 degrees C / 80%. 
[0294] To the front face of the obtained magnetic carrier core (A), it is the following general formula (3). 
[0295] 

[Formula 2] 

N H 2 — CH2CH2C H 2 - Si— (OC H 3 ) 3 (3) 



It came out and the 5 mass % methanol solution of gamma-aminopropyl trimethoxysilane expressed was applied. 
[0296] The front face of a magnetic carrier core particle (A) was processed by 0.2 mass %gamma-aminopropyl 
trimethoxysilane. The methanol was volatilized during spreading, applying, continuing and impressing shearing 
stress to a magnetic carrier core (A). It is [0297] to the front face of a magnetic carrier core particle (A). 
[Formula 3] 

I 

NH2CH2CH2CH2-S1— m 

******(ing) was checked. 

[0298] After diluting silicone resin SR2410 (the Toray Industries Dow Corning make) with toluene, agitating the 
magnetic carrier core particle (A) processed by the silane coupling agent of the above-mentioned processing 
inside of a plane at 70 degrees C so that it may become 20% as silicone resin solid content, it added under 
reduced pressure and resin covering of 0.5 mass % was performed. 

[0299] Henceforth, after having performed 140 degrees C and 2-hour heat treatment under the ambient 
atmosphere by nitrogen gas after volatilizing toluene, and unfolding condensation, agitating under the ambient 
atmosphere of nitrogen gas for 2 hours, the coarse grain more than 200 mesh (75-micrometer opening) was 
removed, and the magnetic carrier particle 1 was obtained. 

[0300] SF-1 of the obtained magnetic carrier particle 1 was saturation magnetization 41Am2/kg [ in / particle 
size / 108 or 50% / in 36 micrometers and a volume-resistivity value / 9x1013-ohmcm and 79.6 kA/m ], residual 
magnetization was 5.3Am2/kg, true specific gravity was 3.71, and bulk density was 1.87 g/cm3. 
[0301] The manufacture:<manufacture of photo conductor 1> photo conductor of <3> photo conductors is a 
photo conductor using the organic photo conductive material for negative electrification, and prepared five layers 
of stratum functional on the cylinder made from phi30mm aluminum. 
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[0302] The 1st layer is a conductive layer and is a conductive particle distribution resin layer with a thickness of 
about 20 micrometers prepared in order to accustom the defect of an aluminum cylinder etc., and in order to 
prevent generating of AMORE by reflection of laser exposure. 

[0303] The 2nd layer is a positive charge impregnation prevention layer (under-coating layer), and is a with a 
thickness of about 1 micrometer by which played role which prevents negating negative charge with which 
positive charge poured in from aluminum base was charged on photo conductor front face, and resistance 
adjustment was carried out with 6-66-61 0-1 2-nylon and methoxymethyHzed nylon at 106 ohm-cm extent 
inside resistive layer. 

[0304] The 3rd layer is a charge generating layer, is a layer with a thickness of about 0.3 micrometers which 
distributed the pigment of a JISUAZO system to resin, and generates a forward negative charge pair by receiving 
laser exposure. 

[0305] It is a charge transportation layer, and the 4th layer distributes a hydrazone to polycarbonate resin, and is 
a P-type semiconductor. Therefore, the negative charge charged on the photo conductor front face cannot 
move this layer, but only the positive charge generated in the charge generating layer can be conveyed to a 
photo conductor front face. 

[0306] the 5th layer — a charge impregnation layer — it is — the acrylic resin of a photoresist — SnO — 2 
ultrafine particle, the contact time of an electrification member and a photo conductor is made to increase 
further, and in order to perform uniform electrification, a tetrafluoroethylene resin particle with a particle size of 
about 0.25 micrometers is distributed. Specifically, 1 .0 mass % distribution of 20 mass % and a dispersant is done 
[ Sn02 particle with a particle size of about 0.03 micrometers which the oxygen deficiency mold formed into low 
resistance ] for 1 20 mass % and also a tetrafluoroethylene resin particle to resin. 

[0307] The volume-resistivity value of the surface layer of a photo conductor 1 fell even to 8x101 1-ohmcm 
compared with having been 5x1015-ohmcm in the case of the electric charge transportation layer simple 
substance by this. 

[0308] manufacture <manufacture of magnetic particle a> MgO of the magnetic particle used for <4> 
electrification member — 10 mass sections and MnO — 10 mass sections and Fe 203 — 80 mass sections — 
after having calcinated at 1300 degrees C after carrying out addition mixing and corning water after each 
atomizing, and adjusting grain size, the ferrite core material (saturation magnetization 63Am2/kg) with a mean 
particle diameter of 22 micrometers was obtained. 

[0309] Surface treatment of the thing which made the toluene 99 mass section / water 1 mass section mix the 
isopropoxy TORIISO stearoyl titanate 10 mass section was carried out to this ferrite core material so that it 
might become the 0.1 mass sections, and the magnetic particle a whose particle size is 25.5 micrometers and 
whose volume-resistivity value is 7x107-ohmcm was obtained 50%. 

[0310] [Example 1] The magnetic carrier particle 1 (92 mass sections) and the cyanogen toner particle 1 (8 mass 
sections) which were obtained above were mixed by the V shaped rotary mixer, and it considered as the binary 
system cyanogen developer 1. 

[0311] Next, as the developer of the commercial copying machine GP55 (Canon make) was shown in drawing 1 , 
it converted. Specifically, what adjusted the shape of surface type for the phi16mm SUS sleeve to surface 
roughness Rz=12.0micrometer by sandblasting processing as a development sleeve was used. 
[0312] As an electrification member, a magnetic particle a is used using the magnetic brush electrification 
machine shown in drawing 1 , hard flow is rotated at 100% to the contact section of a photo conductor, 
superposition impression of the direct-current/alternating current electric field (-700V or 1.5kHz /, 1.2kVpp) is 
carried out, and a photo conductor 1 is electrified. Moreover, it converted into the configuration which removed 
the cleaning unit, set it as development contrast 250V and reversal contrast-1 50V with fogging, impressed the 
development bias which has the discontinuous alternating voltage of drawing 2 from the development bias 
impression means of a non-** Fig., and changed into the roller with which the heating roller and the 
pressurization roller covered 1.2 micrometers of surfaces with PFA (ethylene tetrafluoride-perfluoroalkylvinyl 
ether copolymer) for the anchorage device, and removed the oil spreading device. 

[0313] The original manuscript of 25% of image area was used, and 23 degrees C / 60% (it is hereafter indicated 
also as "N/N"), 23 degrees C / 5% (it is hereafter indicated also as "N/L"), the **** trial was performed using 
CLC80g paper (CANON SALES CO., INC. make), respectively, and it evaluated in 32.5 degrees C / 90% (it is 
hereafter indicated also as "H/H") of each environment based on the following evaluation approaches. 
[0314] Although the result was shown in Table 1, the good result was obtained as shown in Table 1. 
[0315] (1) Image concentration image concentration is a reflection density meter. X-Rite504 (product made from 
X-Rite) was used, and it measured as relative concentration of four angles of the image formed in CLC80g paper 
(CANON SALES CO., INC. make) by original image concentration 1.5, and a central five-point average. 
[0316] (2) halftone repeatability original image concentration 0.4 — using — (1) — relative concentration was 
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measured similarly and it measured as a maximum concentration difference of five points. 

O More than less than [ less than / :0.00-0.05O:0.05~0.10 / **:0.10-0.15 ] x:0.15[0317] (3) The average 

reflectance Dr of the regular paper before foggy image output (%) was measured in RIFUREKUTO meter 

("REFLECTOMETER MODEL TC-6DS" by Tokyo Denshoku Co., Ltd.). On the other hand, image output of the 

solid white image was usually carried out in the paper, and, subsequently the reflection factor Ds of a solid white 

image (%) was measured. Fogging (%) is computed from the following type. 

[0318] Fog(%)=DK%)-Ds(%) 

O More than less than [ less than / less than / :0.4% / 0:0.4-0.8% / **:0.8-1.2% ] x:l.2%[0319] [Example 1 of a 
comparison] In the example 1 , since halftone repeatability fell with the H/H Shimojo affair and fogging control 
also got worse except using the cyanogen toner particle 2 as shown in Table 1 when carried out similarly, it 
stopped only by having evaluated the part. Since the average circularity of a toner particle is small, and the 
electrification homogeneity of a toner particle fell, this is guessed. 

[0320] [Example 2 of a comparison] In the example 1 , since image concentration nonuniformity got worse with 
the H/H Shimojo affair as shown in Table 1 and fogging control also got worse except using the cyanogen toner 
particle 3 when carried out similarly, it stopped only by having evaluated the part. Since the rate of isolation of 
an external additive is large, and the electrification homogeneity of a toner particle fell, this is guessed. 
[0321] [Example 3 of a comparison] In the example 1, except using the cyanogen toner particle 8, when carried 
out similarly, as shown in Table 1, fogging got worse on the **** conditions under N/L, and image concentration 
fell. Since the rate of isolation of an external additive is small, the fluidity of a toner particle falls and it is 
guessed that this is a sake. 

[0322] [Example 2] In the example 1 , except using the cyanogen toner particle 7, although fogging control got 
worse slightly when carried out similarly, as shown in Table 1, the good result was obtained. Since the diameter 
of a primary particle of a silica is small, the embedding of this to a toner particle front face increases a little, and 
it is guessed because circulation of a developer became an ununiformity a little. 

[0323] [Example 3] In the example 1, except using the cyanogen toner particle 9, although fogging control got 
worse under N/L and halftone repeatability got worse a little under H/H when carried out similarly, as shown in 
Table 1, the good result was obtained. Since the average circularity of a toner particle is small a little, this is 
guessed because electrification nature became an ununiformity a little. 

[0324] [Example 4] In the example 1, except using the cyanogen toner particle 10, although fogging control and 
halftone repeatability got worse a little under N/L when carried out similarly, as shown in Table 1, the good 
result was obtained. Since the rate of isolation of an external additive is small a little, this is guessed because 
the fluidity became an ununiformity a little. 

[0325] [Example 5] In the example 1, except using the cyanogen toner particle 11, although fogging control and 
halftone repeatability got worse a little under H/H when carried out similarly, as shown in Table 1, the good 
result was obtained. Since the rate of isolation of an external additive is large a little, this is guessed because 
electrification nature became an ununiformity a little. 

[0326] [Example 6] When the yellow toner particle 5, the Magenta toner particle 4, the cyanogen toner particle 1, 
and the black toner particle 6 were used and the full color image was created using the image formation 
equipment of drawin g 3 , as shown in Table 1, the good result was obtained like the example 1. 
[0327] [Example 7] The developer used for the example 1 was used, Sleeve Rz was set to 4 micrometers, 7 
micrometers, 12 micrometers, 14 micrometers, and 18 micrometers, the image ratio was changed with 2%, 6%, 
10%, 25%, 35%, and 50%, and **** of 2000 sheets was continuously performed under N/N. A result is shown in 
Table 2. 

[0328] When Rz is smaller than Table 2, it turns out that fogging increases in the field where an image ratio is 
high, and it is easy to produce an image concentration fall. On the other hand, when Rz is large, it turns out that 
halftone repeatability falls. 

[0329] [Example 8] In the example 1, although fogging got worse a little except using the cyanogen toner particle 
12 as shown in Table 1 when carried out similarly, image concentration and halftone repeatability were good. 
Since the rate of isolation of a titanium oxide particle is large a little, this is guessed because the electrification 
property became unstable. 
[0330] 
[Table 1] 
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[0331] 
[Table 2] 
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[0332] 

[Effect of the Invention] According to this invention, by controlling the rate of isolation of the titanium oxide 
particle as an external additive, and a silica particle, even if it uses the original manuscript of various image 
ratios, the full color image which a poor image does not produce is offered. Furthermore, by using a 
polymerization toner particle, the stress within a development counter is mitigated and it becomes possible to 
offer a highly minute image over a long period of time. 



[Translation done.] 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/07/04 



fr 1 

* JP.20O2-O72544.A [DESCRIPTION OF DRAWINGS] 1/2 ^— v 

* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing which is the gestalt of one operation of the image formation equipment of this invention is 
shown. 

[D rawing 2] The bias which has the discontinuous alternating current electric field of the development bias used 
for the image formation equipment used in the example 1 is shown. 

[ Drawin g 3] Drawing which is the gestalt of one operation of the full color image formation equipment of this 
invention is shown. 

[ Drawing 4 ] Drawing explaining the equipment which measures the volume-resistivity value of the magnetic 
carrier of this invention is shown. 
[Description of Notations] 

1 Photoconductor Drum 

2 Magnet Roller 

3 Conveyance Sleeve 

4 Magnetic Particle 

5 Laser Light 

6 Magnet Roller 

7 Development Sleeve 

8 Developer 

9 Toner Particle 

10 Opening of the Toner Particle 

1 1 Toner Concentration Detection Sensor 

1 2 Developer Conveyance Screw 

13 Septum 

14 Developer Conveyance Screw 

15 Regulation Blade 

1 6 Developer 

1 7 Imprint Material (Record Material) 

18 Imprint Blade 

19 Bias Impression Means 

Pa, Pb, Pc f Pd Image formation unit 

20a Photo conductor 

21a Primary electrification machine 

22a Laser light 

23a Developer 

24a Imprint blade 

25 Imprint Material Support 

26 Toner Concentration Detection Sensor 
27a The toner particle container for supply 

28 Separation Electrification Machine 

29 Anchorage Device 

30 Fixing Roller 

31 Pressurization Roller 

32 Heating Apparatus 

33 Heating Apparatus 

34 Driving Roller 
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35 Imprint Belt Cleaning Equipment 

36 Belt Follower Roller 

37 Belt Electric Discharge Machine 

38 Resist Roller 

39a The opening of the toner particle 
40 Imprint Material Feeding Roller 
41a Bias impression means 

42 Fixing Roller Cleaning Member 

43 Electrode 

44 Electrode 

45 Guide Ring 

46 Ammeter 

47 Voltmeter 

48 Voltage Stabilizer 

49 Measurement Sample 

50 Insulating Material 
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[Drawing 3] 

Pd Pc Pb Pa 




[Drawing 4] 
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iTL, h Cfc!K !^-*>W-SBl£tIfe 

[0 0 7 2] 2OOnmJ:0^#^i^(Clt hi—M 

■#£C*v\ IKtl, h-*--llMt*©SI8E«!Sasi£# 
S^iT'/NVKy v^"bltL<&3 0 ±IE#MF£J:!)^ 

0~6 Onmt'^Iii 5 ^^ 
[00 7 3] ~iS, > y AlWft^-OSpJS— 4 n m 

9. -yD^HOli^JrU^lK^ 50 



# Hi 2002-72544 
14 

sfc^i bi--&mk^*mr>nz>zt\z£z 

[0 0 7 4] 1 2 0 nmi 9 *£V*#&fcHu h?— «[ 

[0 0 7 5] ^©«4»ffljHS:#*Lfc»^» 
^ <fc <3 ^-{c: 5±T > V UWgfrtoW- 
*&— #dl«l 0~6 5 nm-C*fc5^i:^$p4tV\ 

[0076] m<t?-?>im*ti, *<Dnmm.tt*m 
a-e-h-t— y— m*$tikma>mbti. * 

[0 0 7 7] ^WfC*3tt5^k^^^^«7)Jp*&- 

^-emuu loom^n^m^m^xmm^- 

[0 0 7 8] ^iffflV^ilSllftf^^t ^<D^ 

<DmttnRxm&jjmz&^xhmz.ffl®znz t ©t? 
[0079] i^m<r>w!c^9 >w&.^n.mww&<r)^ 

[0 0 8 0] MiKVcMt ^y^^^^y^^ 

[0 0 8 1] Mcfc&}\Z$lz_lii/7 i/i> y~?y yjffflb L 
tT{4, -^RmS i Yn [Sf, RfiT^^ df-v'SSr 
mli 1 ~ 3 ©It?r/T t, YteT/l*-*/^ t*= 

n, fc*=/u h y ^ h+v">7>> t*^/u h y 3i h 
7y, >r yy^/uby^ h*^^ v 

*i/~S7>, v?^f^x h^rv->7>, hy^^^< 
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[00 8 2] %<D%mmit, WNcWsW&Ff' 1 0 OK 
*lfl{C*f-LT, L < (4 1 ~ 6 0 ffftfflS, J:0#*L 

< i±3~5 o«*fre*>5. 

[0 0 8 3] **WK*5V*Tl$K:#jg/.i:©H:, 

Co Hzn+1 Si (O Cn Ha*M ) 3 

Kf, n(44~l 2©it^L, m{4l~3©g$: 10 
ftA*fi<» »*L<ftV\ n^l 2 

4~8T*fc5x m/5S 1 ~2-Cfc5<£>7}S&V\, 20 
[0 0 8 4] TyPdr^T^3^v'i/7> / 7J y7°V 

£f*L<tel~6 OftiSB* <t9$JSL<«3~5 0K 

[00 8 5] BMcfls&Stt l amoebtcfbSlPtt-cfro 

TfcS^U 2tt^±(0»7K^J^fflLTt>SV\ 

y^Mx-m-m^t^m^n^xt^^o 30 
[0086] *mw\a$\,^x, «E*{fc#j$:ffl^TiMfc?- 

5tf\ ^MttWK^tifeo^rjfejcftjft^tbSto-Ctt 

[00 8 7] (a) S^fttriS^TKft^ai: LTJ4, 

ffifem<D* 93-9 ymmb*x\*mt^f>w&?<D& 

ffofc^ 40 
[0 0 8 8] (b) ft£«fcK±5»*ffcfty!ifeMi: LT 

isy?-<Dmmmzi:^xMWLxMft-fz* 

[0 0 8 9]#C, ^^f?Vt»5f?:^7!)-W; 
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U *©ftmSR»a-*3ii:fc£9gfiSJfc (I a/ I 
b) #5. o~12. 0<DmfrfflS8tit?-*^m!L*&£. 

[00 9 0] BfcfcttlMk^* ^iRtt^f-tt h 7— &f- 1 0 
0R*»JC*tLT, 0. 1~5. OfCJKB^aS-Cfc 

o. i t) h'pt£^m^\tmm 

[0 0 9 1] *HK{C*3^T, «*^»a**ifc»^^ 

* VlBBW-WBMtfb&tt:, 4 0 ~ 9 0 %CD^HT*fc5 w 
[0 0 9 2] ^7kfkS^4 0%J:U fc/h£vvS§£-l£B:, 

[oo93] m&imit?-? y'mLf-nmMtmt^- 9 

[0 0 9 4] ftKRfb^ ^IKttf 0 . 2g£H377 

* 3 ©tK 5 0ml £8febn-t-5 0 ^ ^ 7 — f 3. 

Tfi, fc«M1-5£fcfc: J: oTfcBSfu 

fc<DWi£M&*><o<¥<n* 9 / —wg&mt Lxmzti 

5 0 

[0 0 9 5] *mmz&Z>mt=?-9 yWf«BE Tit 
^ffi^(4, 10 0~3 5 0mVg©ii^*U\ 

[0096] m*&mt?- 9 >®im+<DBET itmrnm 

frl 0 0mVg±!)'l^^i^lt gfckttUte^* 
[0 0 9 7] U^mitf-9 V»©BE Tit«B« 

iS3 5 0m ! /gj:^f^tu, mfcmmk?-? 
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hi— <om&i&n&&i&Tu hi—mwi. #^y, m 
[oo98i b e TitmrnfficowmtsiTvymfc \,xn 

bo 

[oo9 9] bet itmrnma. mx.\-fmmr^*~^ 

1) £<£fflU Ri^tUlMi^\ BETM 

i omm<D®L%zftb 0 

to i o o] *mw\c&\,^x. is y #^&^-<£>w-& io 
xMA%<D%m#ft^mz£^xmmmftM<ntt-tz 

[oioi] &mwxH\,^bfr5>^v znmi-te. mx. 

•fSo 30 
[0102] •> y ADBct^-oaawatt, h -r-wf- 1 o 

0ft*ffl5Kl*tLT0. 0 2~3. 0 5 £ t # 

#4 LV\, SftlA^ 0 . 0 2 *HP 

ic^ftjaMtasftfejii", 3. o ft*»jB-ciijfe*tt 

[0 10 3] ->y*^^f4, efekfc^Sftfct©-? 

WF©»«*#*L<fiTU fUfctfSjg:: 9 £ 40 
[0 10 4] S^M^S^S^ i: LT»±, ->P3-y 

[0105] ^o^-ck, v- y =i — ^{c ± 9 
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[0106] ^y XWtiL+totoM&Wb LTfi> 0tJxii 

^— ssjS tt-> y y — a** 

[0 10 7] iE->!J3-yt^;Hi 25 < Ctc*5tt5 
^io~2 0 0, OOOmmVsWt^, II; 
123, 000~80, OOOmmVs©t©/5!0iL 

t\ i o mm 2 / s *»-ef±» mm$m?t£fem*n 

fc3„ 2 00, OOOmm'/sJriiSa^ ^~ 

[0 10 8] &m£ti& t sV =-y*>f^i LT«, 0>J 
xfi^^/^9 =>— >-^/k ^f;V7i=;v^!l =» 

[0 10 9] ixy =i — >*Jfr(DK! : m<D3jW : t LTfi, 
0U X. fi is y isfc&h XWm Ztltcis}) # tis 9 — 

4 frt*^i/is~fr%*v-^<Dm&mzm^xw.m& 
-g-LTfc^v^u, ~>y %izi/v ^-^*4;i>$:mB-rz> 

m^mm^^-r ^mx^^\ wmm+nwk 

[oi io] v'y 3— ^^--fyKD$aai;(2->y * 1 o o 

S*gi5lC*j-Ll~2 3R*g|5, »*L< ii3~2 OR* 

[0111] v-y 3— y^/Kol:^/>/ijlf*5i:S» 

[0 1 1 2] ^^TffflV^tvS^y B E Tfet- 

Wife <t 9 Jt*ffiflr«S 20-350 mV 

g|5HrtOt©as«F*U<» ±9»* L<tt2 5~2 0 

o m 2 / g <d h roiSH^Sv^ 

[0 113] tfc*M^fiBETjfe('^oT, BUKBLfctt 
ft) SrfflV^TfW*ffita*^^ BET# 

[0 114] 4W6JWi: LtrolEiftf^vlSMU! 
-> y *»|t^-f±, *«Wlc«51[-g- b^--^(D««# 

(iifexso 2 xg{c#ttfr 5 - i: -e, fi-^- h -r-n^m 
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r t \z x 5 nm^wmzmw too, ££&mtt*H4£- 

§-f 5 ^ £ £ JLttl LfcCDf$> 5„ 
[0 115] #}C*^^tc4oV^T{i^l©^Xgt L 

[0 116] ±E^asiStt«M<l*fi^Blci3V^-CfTfe 
B^aiaMB^S: (Si) , IB 2 ©0.8&iei$<0lHMEi££ 

&• (S2) t Lfcf^, Sl>S2ffc5rW5 > 20 

^WJ! Lfc 0 Wc«tt©ffi^lMfc?-* vis 

wm mm %®mitL!bz>z.kx\ hi—m^mmi- 

[0117] g?^?-* yitt^x^ y *WL$L*<Dm& 
[oils] mef-9vw&*w : sy*w&i-v>ffl& 

&tit, '^—T-AtUVT-ryA^— (PT 1 OOO :i 
«*) §8) J: 5 MifcStifc iMfc? 
9 i^$L&*<nm$cMM& ( Y t ) l . oo%*^5 

0. 0 0%, £?4L<fi3. 00%A^40. 00%, 
fct>#* L< f2 5. 00%^Pj3 5. 00%t'fc5lt 

&&&W<r> i o©^«^g^x*fe 9 , > y xm^^-v) 

®%lW&^ (Ys) ^0. 0 1%^b4. 00%, #4 40 
L<(i0. 0 2%^f,2. 90%, *t>$?*L<H0. 
0 5%H1. 5 0%XhZ>Z.kfr*%W<D2'D£><D& 

[0 1 19] /<— "T-i V >VT -Y 7 4 it J a p a n 
Hardcopy97 Islfc^iCO 6 5 ~ 6 8 v'fCfSifc 

WSLtt-m'SL 1^5X10" cm"' 3 , Sbig 
iSS3, 3 0 OK, 2 0, 0 0 OK%&z_Z>ml>^ , m-iM. 



#§3 2002-72544 
20 

[0120] c©^t\ tor^ t\t. mmmm<om 
[0121] we? * ^im+ctim* (%) =ioo 

fcT i ffi*<Dfr<Dm%,®&+ T i ^CO^-CO^^d]^) 
y #$C&?-<Dig8t2p (%) = 1 0 0 X (Si ^CO^ 

«>*#iaft/«*]j^f- 1 mm Ltz s i HiPcosift 
0^:+ s i m.=f-<o^<D^%mm 

[0122] " Z X\ timm~=f-bT i B.*RXfS i 
(Dmm^tfttit, &<mm* <r>%% 2. 6mseca 

rtfc»*UfcT ig^t/S iJK-7-«>XX«:RBMB%2: 

L, ^tlJ^CDT i UR^&tfS i ^COH^tttT i Hi=- 

ftrv^afcft, mmw=f-kT infxt;s iK^p^ 
miff n? z. tit. hi— $L*$tmizmk?-?^n 

vyyuiasL^ hi--m*mffifrhwmmi!6iLx\<^ 
[0123] Afflittmi&fmb bxti, o. i %mm 
tc-ciis^sr^T^v^ f+^4t«» (aassfft 

247. 860nm, K 7 r 9 9 — fi*frit$Hi) , f- 
•W^/U 2 Tf S i Jg^- (SJ^Stfi 2 8 8 . 1 6 0nm, 
K7r^^-tt*»}fJMI) ft^A-3t'TiIf 
(ffl'JS&S 2 3 2 . 2 3 2 nm, K7r 

i o o o± 2 o oot/i-silfc-y-^T'y v^srfrv\ Ws. 

mw*v>&%W£W&.X l ooooaii^Jt^* 

^v^l?it)7SL, *3fc**«JM-S. CWx-^^tE 

*&Xfi/})$ffl8L¥<D%%Skm<offlMtePT 1 0 0 o tc 

[0124] 1Mb?-* vaMa^-Rw^ y *a«iCo^ai^ 
zmmi-zichtz*), *mwimz*7-hi—$L* 

(^^ti-hT—^, -?W9 hi— m.=f-, i/Tisb 
Kit. SraO^-TSftEw?^^^ (*^e^tc: 

[0125] t LT, *^BJtc^,5^-r ^ 

frTi-y^-f- (ptiooo -.ffimmm. m) ») -e 
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So 

[0126] ftix*mw\z&z>%7- y-r- mi-itm. 

LmML^ftH-i^h^^tctbXh^o 
[0 12 7] znmtez £jJ»b, #3gKK*s^T;fr7— 

Low Voltage (l. 8 V) (C^SK LTStftl 

^eh^u^ y #^©i£St*&aij£i-So 

[0 12 8] ffi, #3PJI-^5iSiSf*rogiiJK^oTfi 
/-TXl/-<^?rl~3^^>'^/H41. 5VSf, 4^ 

3V^STfTofc 0 20 
[0 12 9] ^B^fe^fi^^ffofct ^6, m 

ik=?* >Wfc : f-vj&Mm& i . oo%it) '>&v * t 
i&i$\z^xtfV)y* J $ > m%fa<DJ* ; 7&ft&LM,< ta 

So 

[oi30] y o . o l % 

5£#;iibftS„ 

[0131] ki, mit^^>mL^-<Dmm^5 o. 

o o %ST-fc 5 £ , d ©SifaHtt* CH < , jg(t Lfc 

mm. LfciMtf-^ ^Kbe^^ftJMf-r s - t -c% phmb-c 

[0 13 2] *fc, s^y fcfcv^-cfc, fffj£tf>*n 

*<nmmm&o. o i , h-t--i&3-<Dffim&& so 
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A#£fcafcftfc, J; S C18K&S 

[0133] — ~> y AfKBlc^-oaBKW 4 . 0 0 % 
U #:/y C#£L<&V\, ^oflSft 

mi*0. 0 1~4. 0 0%T'fcSi ^aSfiST?fc-B. 
[0 13 4] *38Wt*3l/^-C«:» ±%zmk?-9> 

O^St* (Yt) fc v' y # ©iSgi^ (Ys) ©Kis, 
Yt>Ystfe5rHfSt'fe5. ^(DM&kLXit 

±ie(c^ $ ^s nan^ifc zm xh s mt?-# > 

[0 13 5] *«W#?>tt, ±fE{c*$ns^k^^^ 

ttnmyEznft&tx-gmxhz z. t ^mLtziK 

fftUrt© h-f-fil*ft:±©*iiia$ (Rz) ^5-15 
[0136] b-T— &m#tt-?y* y hffiSrf «C? t L, 

[0137] *ffifi$ (R z ) # 5 ii m*^T*fc-5 k , 
h^— fi«Pft:±©«iSDfliih^4<4 9, i^MEtcfi 

tzm&. hi—%L*RXffl-mimL*k b-r- &W#k 



(13) 
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[0138] — *-C'*ffife$ (R z ) #15^ mST-fe 

tat, &&%mmt)&M.mci&Ti-zzbic£z>m& io 

Itg&T £ to fcHHSr^T 6 r £ 1 4 5„ 
[0 13 9] *BW+^ft§RzttJ I S*®&£ 
B 0 6 0 1 KflMfcU 8teA&2. 5mmi LT$J/£L 

[0 14 0] 4fc, ^!)-=>-^ttJ)5V^(E9ttfi± 
fOlft-e, $ ?j IC-^Sl^ 3 0 nmZmz.Z>. £9K 

* L< tt-jfclft&s o n mEi±ollxiifI©«D;i; 
[0141] #»(Hfcfliv^ft5 b-r- {at, hkw* 

m&WZ5-z- ft v *KH -C H lufli , 0»J *. tf x 7 

[0 14 2] hx- ^Ss-TS^jfei LT 

[0 14 3] fttt^-Ciiai^SrflSEi-Sfcft, * 

irV^Sefei^b 2 0~8 Om/s e ct'feSrtWS 

[0144] b-r- {c&mztiz&mwmt lxh. t 

[0 14 5] 0tJ;U4. #y*xl'>\ /Ky-p-^n/U 
y^l'V, #y f — h/Prtv^Qt^^-U^RtJ'-ero 
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ft\ l/y- « - ^ d;M ? ? i) f 

jjg^tt-r w ^&«tjg ; r ^ y A-sfjjg ; y- * y y 

Hg ; #JJiWfclf=-A'; v-y ; /Ky^^x/i- 

WIB ; #y ; ^y k»IB ; 7vyiJI ; ^ 

>k*'>«hb ; ^-"y^ymm 4<y ifsA'^f-^-A' ; r 
/^v»n ;^py-f ^7*^*11 ; ^ttSRttlB^ttffi 



T'#5„ &*LV^<Fl»fl§t LTf4, xfuy|*: 

[0 14 6] ^fyy**l^©MttTOt L 
^fi^yt;?- {caH-a^yw— t LXf4, 

M^ifS. t * y a«, r ^ y /nt ^ f-zu, r ^ y 

fvK T 9 V A**??'*'* TP }) A4& Kf'^K T^y 
/wSt^-^^K y -'V'S?— 2 — .x^/W^df-^K 

7^!);u7? K©± 5ft-*iS-&Sr^'f5 ; ty'*^V 
fcL< l4-€r©g&ft ; ^J^tf, t u>f -r W > 

5ft-m^^^-rsv>7j/^>^&^rosmft ; m 

ft t*=/P:n;2.7vMI, 0*1x14, ^^ixV, 7 , ntVy > 

^Ui/^i^ft^-^i/^^^^^^ ; 0llx{4 > tr 

=/uy f-/U-7" h \f—)V^-*r*s)V>T Y y<D 4 5ft 
/W-ir hyf ; 0tJx.»4 > t'^/U^ ^31— x/K f-yu^ 
7^;W V t*=:yU^C y -f=J-)V^.~~ )\><D 4 5ft fc'— 

[0 14 7] ^^(CfeV^-C, ht-©gfiJ|(DTH 
F"pT^#<^¥^#iPl:t4 3, 00 0~100^(4I9 
$f*L<f4, 6, 000~205) #4V\, 

[0 1 4 8] ^KtCiJV^T, ht-(DTHF^t 

(4, JJtT«)«K:WftLfct>©T*j5. 
[0 14 9] h-r-^y y ^^U- ttffll§trfflV\ 

h^3i>1WH-e2 0HMIB*a«rfTV\ ftbtitctiiliimi: 

fh7tKD77y (THF) tc^^-fr^o ^© 
4 P^LT^cTHFpI^^t, *7gj55 0. 3^m(D 



(14) 
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^-^-XftMi 5 oc£ffli,\ U 7 Alfj5S{iBgfnm 

X®iA-8 0 1, 802, 803, 804, 805, 8 

0 6, 8 o 7 y xj-fyffimcD&mi&z 
[0150] ^u^m^t-tzit^^u^^M^- 

[0151] tttttttflloamftij £ LTtt, ±<t LX2B 10 

yy^-K aL^i^^ya-yi^y^y u— K 

1, 3-7'*>i?*—Jl'i?*f?}) U—h(D£ot£- fi 

X/U*^<DiB%i?\f~Mk&V} ; *5<ktf 3i@^±tf>t*~ 

tiS£*£ LTffl^fjttSo 20 
[0 15 2] ^»J(0^*Dftt LTte, S£H±**ftl 
0 0 ®*gi5»C*f LT 0 . 0 0 1 ~ 1 0 SftgSWW* L 

[0 15 4] h-t- SrftffWtttftlUll-rStroi: LTT 



n & © 7 1 y -/m^c^s ; ; ^sf - y f- 

m ; 40T^=^AJfet ; #y s/^T-T-l^y ; WHf 
It&ltS ; X^U^-T^ y/Pg?*a^-fti: ; *^U-y— y 



30 



ti%o 40 
[0 15 5] h^— &jEffif*tt£l&M1"5t><0J: LTT 

[0 15 6] = ^ p yySOTKiill^i: i 5 ^tt 

/^yv'yuTy^-^A- 1 - h Kn^v--4-^7 h 
«{£lfrT*fc 5 * * * = -7 !7 ^^SZ^^n h 
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9 a,* y iXx ygu 'j/^yy'^x^y ^x>-^ * 
7?y>-®?, 7 I uy7vw 1 

-f K ; -^WX^l/- K vo^^vl^X/tfU— 
h , it's 4 a^i/frx X# u— h & if© 'sHrivjJ y x 

[o 1 5 7] zfib<Dffinmwmi.. vi—<Dwmi&£ 

1 0 0Kftgi5|c:*fLT0. 01~20Kftla5, »*L< 
JiO. l~10S4gp > J;9$f*L<{i0. 2~4fi 

[0 15 8] *fii:fflv^Ji5 h-^- ro^fe^Jtt, H 

[0 15 9] ^iD-ffefi LTtt, tt-g-T y-fb-g" 

-fvw^ Ky y 7^7^/y^fe, 
^tsnsft-S-ftisfflv^&ns. **Wtri, c. i. tr 

i/y > h^foin-l 2, 13, 14, 15, 17, 6 
2, 7 4, 8 3, 9 3, 9 4, 9 5, 1 0 9, 1 1 0, 
111, 128, 129, 147, 168 X»i 180iS 

*fJlt-fflv>f,ti5o ££>(-c. I. y/^y^-xp- 

9 3, 1 6 2*$<D%km$;ffimLXh&l<\ 



[0 16 0] -?-¥^?m£Mt LTte, 



7 Vik- 



Utr V t°nnt°n— Mt^. 7>*7*y V, 3r 

«u ^ywyft^fvNt,^, Afls^tctt, c. 

I. t*i/y > FUy K2, 3, 5, 6, 7, 23, 4 
8:2, 48:3, 48:4, 57:1, 81:1, 1 
44, 1 4 6, 1 6 6, 1 6 9, 1 7 7, 1 8 4, 1 8 
5, 202, 206, 220, 2 2 1 Xfi 2 5 4 

[0 16 1] ~>TV$^JtbTf4, ffl7^n->7 = y 

n\s-*fc&V)m i mmxz c. i. 

Wyhy^-l, 7, 15, 15:1, 15:2, 
15:3, 15:4, 60, 62, 66 tfftiCft jglCiflJ 

[0 16 2] ^n«bro^fe?pj{i, ^MXJi^LMiC 



mmi o os*gp{cstLi~2 oas^jpLTffl^b 
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[0163] b-r—u+iat* mfcv y? xfri~~4 o 

ffiL<ii2~30 $ ti 5 i £ ds# 
Amait^/hd < > 4 0K*%£jgx.5 <!: h7-— gffif- 

5 r i: -cmfc* y -^±a«uw*is^«&— t & 9 ^-t- 

JSl^H 1 * (Mw) /ft^^P* (Mn) #1. 4 581 10 
TT'fct), 7»>o|gfl?g/-*7^-*-#8. 4-10. 5 

#sieo»si5fi-i-*t-r s««!*»#tt©ttT#£ est 

«r*R3tfT8(Pitefc«xfc7/i'# 7-OH P Sr^-T 

[0 16 4] #3P7lT*ffl 1^*1,5 fc-^fi-^ftSy- 
^fc^T, (Mw) 

(Mn) #1. 4 5.WT, #*L<»11. 3 0«Tt*fo 
[0 1 6 5] V>y*<DMw/Mn<D{I#l. 4 5?rg 

[0 16 6] *^^*5V^17 y^^W^a^fi, 
9A$rJHv , »fcGPCK.fc3 ft ©*#-CS9£ $ ft 

(GPcaij^f*) 

: GPC- 1 5 0C (**- ^-Xftgf) 
*7A: GMH-HT30cm2l t£y— tfcfi) 
ifig : 135t 

: o-Wuu^sH^ (0. 1 %TW;*V— A- 
WM) 40 
jftiifi : 1 . Oml/mi n 
•W :JtJtO. 15%«K^0. 4m ISA 

£ffc#y ygimwc «fc 5 f&*Lfc*H-*tKEi8i 
H£<£lfl-f 5<> &£>fC, Ma rk-Houwi n k&g 

-6c 

[o i 6 7] *ftm\zm^bixz>yy?*<Dm&te. 4 

0~1 5 0V.X°foZ>~ tiW£L<. <fc 9 £f * L < fi 5 50 
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0~1 2 OlCtfttfc&SLV^. Py* 4 0t 

sff u *»ft©*9i*-e©^ y -7**^L^-r < * 

y, BH£JfM*t°- K«:**.fcBHc hi— ©=— 
l 5 0t;£gx.5#-£-fi s t&iNfel-J:* b7— ©«ife 

[0168] 7 y ? 7<DM&.t^ A S TM D 3 4 1 8 

- 8 Km c xm%. s ti -s rhm*ic *3 if z, ±&m± t°- 

^ (ma i n peak) fitCDilg i-f"3 0 
[0 16 9] ASTM D3 4 1 8 - 8 (C^f SSISf- 
fi, 0dx.fi/-*— ^V^^-r-ftglD sc- 7£fflvvfr 

a. ■y->-7 ,, /KiT/w5; = '7i>.Si/-*v^fflv^Ba.ffl{c^/< 

>£-t? y h U 1 Ot/m i n Tfig 2 0 ~ 2 

o oTitD&mxmfe&n o „ 

[0170] &&W\z.m^h1riZ>7 *<D1 OO'CfC 

J3fti*ifctt«f4» l~50mPa'sffc5wt^jf 
*L<, Hl-fr* L<li3~3 OmPa • s£Wf57 

[0171] !7 y ^ ^(OiSHttft AS 1 m P a • s <fc 9 {6 

^*§-tcfi, m&^vVT&m^^h-r- t^m-zmz 

Si55 0mPa • s SrSx.^^f-li. fi^ffi^ffiV^ 

[0 1 7 2] !7y^^©ffilMfi«©aiSf±, HAAKE 
tfclSVT-5 0 0ICT3 — Mn- 9— (PK 

-l) ^fflv^ad^-rs^&^^if 

[0 17 3] $?j{C, ^PJ('fflV^n5!7s/^^ii v 

GPCfciyfid^^ns^a^^^ 2041101?- 

^Xfilol^±Ot°— ^ t lo^lOv'a/P^-t^^r 

^O^i^-*|C*3^T, S*¥*9^* (Mw) 
^200~2000, ic¥^J^ft (Mn) tf* 1 5 0~ 

t>a<, ^tLx^mmmx^. mwm*-mfa 

0U X. fi ^ ^ Kf S 17 y ? 7s <DMM.U±. tC*3 ^ X 

T^ic^ (^-/U?/K fyK?^, 7h7-f?- 
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[0 17 4] ^^©Sft^^H-fi (Mw) 112 0 

0 ~ 2 0 0 0 , W^tyft^ik (Mn) Iil50~200 
-efe3-Lt#$?£LV\, i^S 1 * L<fiMw#2 0 0~ 

1 5 00, £ <b b < fi 3 0 0~1 0 0 0, Mntt 
200~1 500, £f> £ L<fi250~1000 
T*fc-5- t35 s S^o Vy?X<DMvr&2 0 OJfctiXfiM 
n#l 5 0*^|(D^-g-JC(i v ht-©i^ny^y^tt 
* 5 <ST-f !7 5 '^^©Mwi52 0 0 0SX 
liMn#2 0 0 OgW^fcte, 7 y ? X g flr ©jg|H4 

[0 17 5] **WtCfflV^5rfciSBTIi*!7y^^i:L 

nR^COOH+RztOHJn = 
nR 1 -COCI+R 2 (OH) n 
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[0 1 7 6] ^©^ft, iOWj:7^7-OH 
[0 1 7 7] L<fflV^tV'5^^X>'U7-> 

AUKJS K ft * £ ft 5 ^ * x/i-Sg AK£# ffl b ft 5 <, 

10 [0 1 7 8] #3g91f£jBV>kft57y^;*©#tC#£ L 

(i) ■e*t*A^^ifc*fti7A'3- Mk&tofr 

e>©Bl*IS^K*SS:3pJffli-**jfe, Xfi, TIES; (2) 

[0 17 9] 



R 2 (OCO-R 1 ) n +nH 2 0 
RafOCO-ROn+nHCI 



(1) 
(2) 



ffe^-To ^SlStt, KSft l ~ 5 o , # * L < tt 2 ~ 

45, ±9ff*L<il4~30t*>5ri#fi<, § b 
[0 18 0] ±&<D^*7 L A'*WsE.]&i:£&7lki£&fT£ 

imwrnn^xm^t^^mmt \^xm.m^mm 
[oi8i] mz*mwizm^tbinz h-t—zm^-tz 

-rzzt&-*imx*hZo 

[0182] fi-a- h-t—nMTtm-t. ftikm 56-13 

-*\ »^HB 36-10231 ^-<kfg, ^HUBS 5 9-53 
8 5 6 ¥fffi$%5 9-6 1 8 4 2 j*"^ 



4LV\, 

[0 18 4] #«cS-£8H-*5^-tte, #<bft5 h-J— B: 



•a 



30 < t fc£tfl|l*fMl^&*^«ft:*T?iS:»fi£-L-C h 
[0 18 5] lot, #3S9§K*$^Ttt, ttKW^^ 



40 ^A&^JSrfflv^m-a^rLftS^rP^-K: 



ft-c^s? 



[0 18 3] rwt'T-t,, 



•a 



tt*!:*, #fe^JSt^?7 50 



[0 18 6] *^B^(Cffl^btL5 hi— OfO-t. L^M 
tLT»4, SifiS^Sttflt (T EM) %m^tzhi—<D 

wrmmmm&x\ ? ? * xtw&mmmx-ft&itztiti 

h<oxhZ>o feM&<n&&frh&EL<r>y 
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[0 18 7] 7 V? KZft&itltLlbZMfr&jtejjfet 

-c&s LfcgfiB = r - -y^^mm^-r z> h-r- zmz 

[ci t) j3r£©*3893© r t 5„ 

[0 18 8] *^B^(C^5V^T K-t— ©»r/f ffi£$!]£1-5 

©■^x^SraDffibaiflm^KISft (TEM) Srfflv^ 

^»Sr«*i-S«Hli £ oSf»g^tt« 20 

HI^u ^ = * * SfiAfe & * £ # # * L V 
[0 18 9] *3§B^W h^- SJit^fetcCSS-g-^feSr 

fi£-ia£H4 OttJLh, -J&#JlCfi5 0~9 0*C 

5 *K^©E^14**^iiJ4fig^^ £&*-r 5 » k: 
EJ£*T«* ^Lfc Wit 40 

ftftttjAttl 0 0K*|fl5[C*fLT7K3 0 0~3 0 0 0® 

[0190] s-^fe^ffl^a:^ h-j— ^#s^©fi^-i4 

lifttLtfi, o (m-, p-) -*=f-JV 

m (p-) -^^vu^f-u^cofcit;*^^ 
T*y/K**>P, (y-*) r^y 

^y/H&^^vK Ti7 y/^^-^^/K 
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2 -n^/I^drvvK 7* y /V^fv?^ ^W7" $ 

7* y /uK^^x/V-^mift: ; Zf9i>=- 
hy/K 7* U;H7i Kw$p#i?3iv^*a:ftd5$f^ 

[0 19 1] h-^— ©fi-fi-«fetCffl^e>*v5tttt»Jiii L 
7VW £ ©# Jr£-ft ; 7? y on h yyKD^Qt- h ] J 

; mtv-jwtaz t/^yy^fi# : 7* y 
tiotu-c, ^fwxt (y^) 7 * y /H&©#fi-& 

[0 19 2] S-g-Pg^Jt LTH, ^J^tf. 2, 2' - 
7/^- (2, 4-^f^WD=(-!)^) , 2, 
2' -7/Wy^fD^M);K 1, 1' -7/tf 
^. (^ot^y-l-^=HJ^) > 2, 2' 
-Ty*f ^-4-y h=^->-2, 4— ^f/W^n = 

hy/K ry*t'^-r y^fo= h y^rofttr^xtt 

ij— y % ^ytKc ^/^^ k, t - 

^^yU^/P^-^v'K, 2, 

^v-K, 7^o-<;^/W^-df-v-h\ 2, 2-t'^. 
(4 , 4 - t -;/5vV"<yU;*-3rv'v'^ o^^ri//U) T'o 
hy^- ( t -y^/u-^/U^-dfv-) ^7-^0 

[0193] m&Mttimiz, m^tt**<* 1 o o nmu 

[0 1 9 4] #7S£ = :/ ho— /wi-^fcfefci, ^fti© 

t LT 1 0 0K*SPfc*f LT 0. 00 1 

~1 5Kl:gi5T'*>6o 

[0195] %<tm&. #mm&. mmn&, k» 

v^c M«fl:^*©3c^l23a t UTfi» ej*.ti, D^iZ 
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**>K, #!> M Kb**^?7 U y»- g - ^ ^ 10 

[0 19 6] ?Ubfi£i£&t^Tn^i8;£ffl^.5}§-£ 

SH5o mb©$©Wttl^tt*ll*:i 0 OffflfflSlc 
*fLT0. 2~ 3 OfCSgPSr^ffl-r SwtWS LV\ 
[0 19 7] rii,e>5Scj£jbSI<D*-e, «MIMk'&*S:ffl^ 



, rfrlg©<b©£^©3:£fflV^-tt>&V'>;6^ jjfflAM/^ 

[0 19 8] i*tf>^ft*!l<0»IIB4^«!©*:fttt, S 
^tt^ft&l 0 OSftgBiCttLTO. 001~0. If 



±.mftWc.%mu:m<o£fflmm a&m-r s fc»© t> ©-e 

k y 9 ^> 5 •> y ^-t- h y ^?7 y >®!7j y v 
[0199] *3m\z.&^xn&fe\>-r— tem^atiz 

fcffiKSrfc 3 0* *WE*fi««:#S b< lift® 



•a 



£#LT^5t>©a s #^©-C*&ffl©glf£&;i£:g-f 5 

[0200] #3P7l{c$^<b;h,5 7:y?;*©lb??Ji, ir 

i£Lfc±5{;:4 0~1 5 0^T-fc3^£##*L<, J; 
9 0*L<fi5 0~1 2 0 < C^#}C»* LV^5, $t>(£ 

9t^<. z<Dmmm*. #*l<«i o o<c^t, <t 

9 #i L < ii 7 5 VUT. <*P>K:#£L<fi5 0'C£Jn r 
T°fc5-t75 s SV\ 50 
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[0 2 0 1] r©iB*Hisi 0 0'CSrjHx.5»§-tt4, 

&$L<i,$2T;u±.x*hz>z. r©^ 

.k9&£L< tt5 0~8 5t-C;fc6r 
[0 2 0 2] &%m%<D#7 X$mfo&&4 0t*«© 



?;ME£fiS#9 0t;«:iBx.-5#&fc«u fi»J£*teiis 

^5©^D^, yfrjay— h7V^7U>'v'- ©3HS 

[0 2 0 3] fg3tttflB©#5*<E£ffl« (Tg) tt, A 
STM D 3 4 1 8- SlCipT^aiJ^tCioTfTPo #J 

fiai:©ffljEt-oV'>Tfi-<>> 5 !7AroiSl!®f^Srffl(/^o f" 

s> h L, #tBi$gl CC/m i nXM.g.2 0~200t; 
©®HT*a'J^SrfT9„ 

[0 2 04] *&91tcftSftmffi4fc%&ffl h-7— Sr~j^ 

[0 2 0 5] z.(om&. mmztiz^vVTtiL+tvx 

[0 2 0 6] Mlc*7i, B«rc±B**y 
Ttt^-©*iBSrttffli«f-e««LXt>We>«toi*, ^©* 

[0 2 0 7] ±fa^--V y T^©*ffi^©^S^)Ki: b 
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*K -KtliMt^ t !) 7tf t^L 0 . 1~30« 
M.% (0*L<fiO. 3~20K4%) X'hho 
[0 2 0 8] *%m\cm^btlZ*vVT1iL : 1-<Dtt'Kt 

[0 2 0 9] m^^vrm-^m^^^mit^m^t 

LTfi, ^ttSr^t"MO • F e ! O.XIiMO • F e 2 Cm 

•f„ Mt LTI±. Mg, Al, Si, Ca, Sc, T 
i, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, 
Sr, Y, Zr, Nb, Mo, C d , Sn, Ba, P 

■Y h Mn-Zn-Fe|7i7^K Ni-Zn-F 
e^y^y^h, Mn~Mg-Fei7i7'f h, Ca 
-Mn-Fel?!?^ h, C a — Mg — F e^7i7 
4 h L i-Fel7i7 / f K Cu-Zn-Fe|7 20 

[0 2 10] ±lE^14£^feJS{ti^iTfE# 

LTfi, A 1 2 Os , S i O2 , C a O, T i O2 , V 
2 0 5 , CrO, MnOi, a-FeiOi, CoO, Ni 
O, CuO, ZnO, SrO, Y2 Os , Z r O2 &mf 

mmm&Lx\,^m.i-$;Ri\,^<Dtfmmffimb<D%m 30 

hiy-FejO., b t S i O2, t?*.? 

-fhfcAltOi, v^?^htTi02, -*{f*9<< 
h^Ca-Mn-F e|7i7^f K -rW^htC 
a-Mg-Fe|7i7^ h L < ffl 

[0 2 1 1] ±E©&JPUb£-tt£ffiffl1-5»£\ Mti* 
^ftfiiCiottffc?!^, 0. 0 2~2 jumODt.<£> 
%^ir&m{t&®<Dm&¥%3l&&te 0. 0 2 ~ 2 ju m<D 
0. 0 5~5 MmC0t,CDd5«F4LV\ S£t£& 

^-«>ffl*¥*atts (wtira) kmis<D&mik-&ito 

©flB»¥«&ttS r b ) CD&Slfc r b / r a 

(4, 1. 0~5. 0T'fe5ItijW$L<, ±9iJ*L 
Oil. 2~5. 0tfgV\, £©£#1. 0*itT-fc5 
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y T®nz$\ t jg r < 4 So 

[0212] ilE&JRiMbtwroflilRsp^ltgfi, Bit 

StfsBf («0 §3wi§iI^tt^K«S - 8 0 0 <0 5 

o o o~2 o o o omztk±Ltc^Mmi£L$:Rl)<\ yy 

^Afcft&O. 0 1 n m£JLh<D&^£3 0 0j@£Ubttffi 
U =U=>%t (ft) ®»<7>iH^a^^e L u z e x 3 

\z.£V)7k¥-j3fay^^&$:i>^x&m&ikt><Dmmk l 

[0213] mm®mc#wt;£*ix^z&m{t£y!><Dit 

X 1 0 3 Q • c m£Jl±©|6HiSff * L < . flfe2F©#«tt 

WKKffi^3^ttfl:£tt©JfcJgfiLM:i x io'q • c 

mHi, i !> 04 L < « 1 X 1 o" Q • cm£Lt<£>>b(D 
[0214] BH£&*fl:^fo*frf ©JfciSfiiiiS 1 X 1 0 3 

Stto9S»e>Wi<, MKt*4:Lfc 
£«<£ffl-f 3*a-l-f4, ft&mik&VWik 

[0215] #»WKffl^feft«*-vyr«?-©*-iry 

T^T^m^T, ^JR^«l©-&^r*t±» 80~99f 

f+*LB<45„ Mtc, a«fttfcfiis#P,*iJt<ft5 0 
4fc, 9 9li%5:Sx.oi, 4f-ryTM«dSfiTU 
T, »^JtJ:5*+yT©f(ix<P©IS|jHSr^CS<ft 

So 

[0 2 1 6] **HK«5»*LV^lii LTfi, 2« 

0-^W*J5 s 5 0 ~ 9 5 K*%-C'fe-5o 5 0 K*%*^|-C 
fe^t. 3T<7)iliSSi{b{4S»{'ftSSffi, ^tU7t 
L"C©**Wj#/h* < ft 9 , ^rty7ttt*ffi<i^ 
fc^o 9 5M*%SrSx.Si:, ^ttSr^1-S^JR 

ftiSHixftv^a^iSfcS. 

[0 2 17] ^P^fCffl^fetV^dr-r y Ttt^-OfeJlMU 
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[0 2 18] 8ttt#»«:S*+yr3rS:1*S*ifei:L 

m b-f-~n i f-(r>Wrk, #t!) rm&b hi— c 
T /Mitel" 5 i t iW* b < » ±3* Lfc»jS*ifc-ctt* 

^ y rmm^mmt lt t> whesichkr^ < 

'>^V^-vyTSrK3tT'#5„ 20 

[0219] *-^yr3T«t^©ie#»jii^fi[fflSix5 
^y-^-t LTfi x 7 v^yKam-a-t^y-^— £ffl<^5 

m-y ^vl/y^l^, p-n^-Wf^ p-^f- 
/u^^-i/v, p-y — i/^ y ;/ ^ 7v^;*^^:/tf)£o#;*^ 
^•^*fJi: ; 7y yyl^, T^yyu^^/K T^y/U 
Ifct^vi/, 7* U^lfn-^f/K Ti? y/V-^n-T-n 

tVK r^y^yyf^ 7y yy^gM-yfvK 7 

9 y /U» KxfyK 7 y y yW|g 2 -ic^vW^S/yK T 
^!);^f7!)/K 7y y/W^2-^n/UJi^K 7 30 

9 y /wg?7a=yKD^D#7^ y/u^^x/w ; y *y y 

/K, ^^^y^f/K yyyyyug^^vK yy 

y y;^n-/p tVK y y y y yi'g? n - :/5vK yy 

y v/^wt^f y 99 yyw^n-^-^^yK yy 

y y yw^ KxvvK y 9 9 9 ywSt 2 -a^yi^* v^K 
9 9 9 V frfk^v-7 V jv^ tzt VMfc7^~ yK yy 

y y yi^vM tvwT * y y ?vK y 9 9 ]) yi^v^TVu 
TSya^vK 99 9 V/i>8t'<>'i?/i'<Dltu%*9 9 Vfr 
tixr/l'l ; 2 - t Kn ^f-yif /P7^ U h> 2 
-fc Kn^fyif/M 9 9 y h ; T9 V n~ h- y 40 
yK y * y y o=. h y yK T9 V )VT 5 K ; 9- fvnr= 
jvzt.—^riv^ fvK 7°ntVut*=yu^ 

— 7VK n-^^y^— tvK -f ys/f-yi^— 5vK 5 
— y n/u^^vufc'^bji— yvK 7i- yut'— /Ujt— -r 
yK p— y f;V7i= yUa:— 7VK p — y n/i/7i= yw 
:x.— 77K p-^nA?!^!-?^, p-=>n7 
3L^;v\f^)V^— xyK p-y h^y7i= yHf — y^ 
— xyKD^nt h*— yuai— xyi' ; i/^~y<DttB% ^->{t 

[o 2 2 o] ^itfew^y-^-fi^xtiS-a-LT^ffl 50 
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[0221] tfrfcufcfl&fc, **})T=i7ft*<nm%® 

am i^tt»2i^^-^sfc!) 2<@y±^r 

li, v?f-yv-^<v-tf>, v^f^yu-^^^ u^©Sp#^# 

i^ix^^y =i-yv-v>y y hy^^i/v^ 
y a— ywv?y y i^— k f F7if^!)3^ 
-^y^yyu-h, l, 3-^yu^y a-yi-^y ^y 
yu-K byy^-n-yuT-n^^hyry y 

hyy^o-yw^o^^hyy^y y i^-h x i, 4- 
7'^yv't-^7^yi/-F > ^^>-^yuy y 3-yP 

7yyu— i, 6-^-y->^-yt-7^ y u— 

-<^^3Lij^y^--/uh y ry y k ^y^i 
y^y h-;vrh77^y ^vy^y^y h- 
tvi/999 y ^.y h— ypr- hyy y 

yyi^-h, yy-fen— ypry ndr->v?y yy y 

N, N-iyt'^yUT=y v 5 tf^yw^— vvK v 1 
t"=yPy?./P7^ H\ v ? lf=-yW^yV'7'^-^^#lf fetiSo 

[0 2 2 2] -?r(Df|jlCD^-t y 7=iT^O^*^g<0^- 
;VMt^\?9 n/Wt b*y^; 7^y— ywltlgw 

^^y-y^tryuxt vm ; ^mmmommtr^ 

[0223] *fc#*LvsB*»JiW\ y*y-y^» 

flgT'fcSo *©ffl»K»i: LTtt, 7i/-;K m-y 
uy— yK 3, 5-drv-l/y— yK p-7A'*;i'7*y 
— yK uy'yV'v'yK p— t e r — 7*f/i'7iy- yK7)$D 
1 7 1 y — yWb-g-4^ ; /fjyu-ry ^, /-<7/t;ywi>.7yPx t 

K, 7/is77— yK^>^p#7yW7 f t Kib^^^ff 

[0 2 2 4] m^tD^iy-y^SlXfiy 7 5VltJ!g 

rt^T-#5 0 A^Wt-Ji7v*-77jc, ^=¥f-y^u- 
yfh7?v, -7xf ;v h y 7 5 y, ^y^^u^^ 

[0 2 2 5] **})7ltk*<Dtomfflaimm4\cm 

7^^?t*L, m**})T%L?\zm-rzm, 11143 
t, 6 5 %©swt-c*** \ y 7^ i: mis t (D&f&m 

S2cm ! , W-H 1 mm, ±a5«®C10kg, Hl*Dfl; 
El0 0Vffc5„ ^ttgB#t-fflV>5&{£i§H^ 
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[0 2 2 6] ±E*-r y Ttt**ffi^W»£*lfcrj£# 

t^*u\ s&#J&J#f*: i i fctf 

JtKy^iroreK (s-DKKfi) fi, 100-100 

0 u mt*fc5 ' imU7 ft*l»Jl:St^ K 10 

©|rI±J;:*J^"C 1 0 0/imJ;i9^^i:a^ 

an©#*&#*+#fcfc 9 ^ < > mmm&tm< ft *> , 1 

OOOji mtriB^S tflfclSS, t>>t><Dmt)m*fc& 9 01 

«tt=- h** y rs:ft*i-5**sa* «9 ^-r y 
/4 s ^dt< ft2> 0 

[0227] £#fll#© tf— ^ ffl ©HJBi 3 0 0 ~ 3 0 

0OV^SU< > JSiS®:ii5 0 0~1 0 0 0 OH z s 
»SL<lilOOO~7 000Hz X'h <0 , -?:tl-?iX7 p 

£Ei* 3 0 0 V «fc 9 {6^ t +£&M*£dMtbtiJi< > 

i*Sffl*ftV^»g-*Si!>5. Sfc, 50 00V^gi5I 
^■|Cttat»^9 LT, HHt*SSLL-CL*V\ ®K 30 

[0 2 2 8] A»t#*Lfc h-J— *t^SrW1"5-^ 

xzwmz&m-rzz.b-e. xyv&vmiE (vb a c 

k) Cfc*-e#, «3t#0-ft«ft«r«** 

ackJi, Stv'^f At t i 5*5 2 0 0 VfilT, ±9 
ff*L<IJl50 V £AT/$ 5 AV\ 
[0 2 2 9] ayf7^ bttfiL^LTii, +#!i&2SI£ 

#tti5«fc o tr i o o~4 oov»f K^^ns. 

[0 2 3 0] ffi$L%&5 0 OH z J; fJteV^t, r/n-fe* 40 
5-Z.btl-f$7})i££.ZM l <teZ> 0 lOOOOHzIrl 

* 5 1 , m# £*t LT h ttWilit-e # -f KK&T 

[0 2 3 1] **W©affcfr«fe-CSSft- fctt. +#ft 
*L<{i3~8mm{C-t-5wi:T'fe5 0 3 50 
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mm«t9^V^+5xftBi^SSt Ky hfl^ttS:A#fc 
fc, «tt*+yTf+**+^lcaiiSii:*SHJtlcft 

t v-?i it oy^m^mm. ufc <o , m»*y- 

^1 lii*K7Ai fcwffilH (s-DUBffi*) trlHSi 

[0232] *mw<Dmmmmm*. 

Lfc h-7— ST-SrigiRi-S^ y-=V^Srt3l(E*iTfTo 
[0 2 3 3] ^©SlfeKNF^ y 

<E>fkE-Cft&;h,5o 

[0 2 3 4] m^O^-Cft < , ^HtimNFtiSjjft^^ 

[0235] ±sBStta«*ft©»&, m^NF 

5^tt*5fe5 o 

[0 2 3 6] 4fc, **M©K«lJg^«0«*ft:©* 
mWfSOfoffit&tfLmt 10'~10"Qc mffcS: t 
iW*L<, MfC$f*L<i±l 0'~1 0' 3 Q c mXfo 
5 0 

[0 2 3 7] <i7t*©ft*Bl©^ffifetfiS^ 1 0 8 Q 

M«ft8£h.^CS»^as*>9, 10" QcmiHil^ 
i:. «3t«:©«f«iS«&-K:fi l tetLjt<ft5, *^y**« 
£t3#&#S>3r.4:a>e>#*L<ftv\ 

[0238] ^»©«^i: LT»i, ii^, wmz&m 

-7 A. SUSfOfgttSftOli:, KSt^ttS, T5I 

[0239] t§i#«, ««f»^i, mratai 
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[0 24 0] ig3fe#©**ffiB t LT, 0iJx«tt^aA 

isrfflv>5^ mmmmtLx. r^v^mm, 

(cii, JL1EIS#«HKfcS nO.fciSit^U ffl7 
[0 2 4 1] ii3t^iJ^-cSffilco^jgfeiffi 

[0 24 2] [^7fe&SES©ft«£fcft©®J£2fi!fc] 

&ZM%£ittz#V x-?-Ul/TU7?U- h (PET) 
7^^A±{C*BStl^ilWS (»£3,im) 5rftK 

#M4 1 4 OBpAMATER) fcf. ?&g2 3t;, ft 
*TSg6 5%<D»^T*1 0 0 Vtf>®E£M]LTfiij5t1- 

[0 2 4 3] *|gPJ<Z)Bj^ffM*-&{i> mc^-y h- 

h* 5/ HWfctcS* L-CSHtc^-r 5 r. i: is^TUI £ ft 5„ 
te^lgfcfc hW6)% y h Ltzi&mft%i(Dfr-7 

[0 2 4 4] Hicls&ffloiSiKKteiflHrr, #3893 ©r 
[0245] £9 3lti®*ofcm&£#5tfifct;:te, jj 

[0246] mmz&m l**s b § biz$:%w<Dmmz 
i&ijmc-o^xmm-fZo 

[0 2 4 7] IS 1 tC&^T, 7^s'hD-7 2©tt 

tizmmmmn.y'y^zrt&L, ^m^y^^m* 

(sat, m^tm t^o) i<Dmmcmm 40 
jgftfti &s*-rs„ y 3 (cfi, 0* 

*tTV*5. &fl£*v7c:^ftfti {£, B*$*b*i^K3te£ 

1 ±lcjBjfc3*Lfc»«iJM6 
«, -?tf%y h o — y 6 SrrtSU Hl^^ttftV^^T 
* RttOSIE <£ o T <-f 7 * £ EP JD $ tvT 1/ *5 Stt 

[0 24 8] %tt|SC8 ft, US 1 3 {C«fc 9 §I&#MR 50 
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. , Jtfl^R 2 (£EiIi£2x, * !) » 

-12, 1 4i>mM£tiX^Zo 8t#3Ri ©idfrfc. 

£H, Wj*£R»<DTttteH:h"*-HlM&n 1 0/J^tib 

[0 2 4 9] SlfefflKKSI^ ^ !)a-14 ttEfe-fS d t 

^y-y7<oS¥*i6]^?&oT-^(c«K^-f-5 0 mm 

T*59, ^ ^ !) a - 1 4 ia o TIMIRi 
2fc£l*«&ii,$. !) 3.-1 2»lHie*-i^{4^^ !) 

Jfi*I^H-«^RirtS:«aiL, IBS 1 3 rofi&#<Di! H 

[0250] ^3t(* i ±Am&zfrtz&mm*w&ir 

y6<DmtHc£<o®.fr±.\fb1n, m&x }) -7 7 <D&m 

fi, Slft^y— y7©@<Efcttftt^*l^'U'— Kl 5 
{Cl5g5„ ho-5 6©mife««t*Hi£:bfclWt 

tcfi, egn (^*) N.as(fc«*ttTi3»j» s.^hn. 

[0251] m^ffi^srSii Lfc3Mfcsitt» y - 
s. , s 2 p^©s:s^#(-<t o y 7 d»e>«^st 

S«SI3SR.fcJ:t«f»*R.rt»cjSTLrilIiRS 

[0252] ±m<Dmmc x y uitmm 8 tvo^Mm 1 

6©T/CJt (hi— tdr^yrcD^it, -ft£t>^ 

mw<Dh?—mm) im^ttb. h-*— ib»*ri*» 

& hi— 9£m&T-iI££ftfc*tcjLfcofc*T-fll#^ 

{tSrSHS-fS hi— SS^-feV-y— 1 lS:fl[ffl1-S 0 
^hi— Sft^-fe^f— tt, m^^^ftV^-Y/uSrrt 

[0 2 5 3] y -7 7 ©T#t£fBM£*U 
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15 It, T/l'^i^AXIiSUS 3 1 6(D£n%#M&tf 

®X'ftm£hZ>#M&-7^-Fi 5XhZ 0 ZnifaUb 

5.^y-7'7ffitC0Sggi(il 5 0~8 OO^m, 
L<f42 5 0~7 0 0 umX'foZv ^ CO^gl^ 1 5 0 n 

•S^ffl^^J:^^— (1**5^1/-^$ 10 

■So 

[0254] ^wsstt^y Titans it, m&y- y 

[0 2 5 5] {Ect, «^NiN»iE^figt^tt^-t 

y Ttt : P©jfEftttRtf«j![i*tttaisa*i-t-s r. t k. «t 
9, 8£te*^y r&^jfte^y-ytc^wst'^N, 

[0 2 5 6] mfcSftfc |&i££*VC 

<Ste¥W (G&t?) 1 7±~ ^T^PP*P#S1 9 30 

H***iTWjiV^#SiflHc J: "9 S&fWcJt 

[0 2 5 7] 0 3 it, &mW<Dm&Mffc%&&7Jl'% y 

ssmrpw** y--v^/*feSr^ToTv^5fcoT♦fc5c 

[0 2 5 8] 7/l^*7-S«0g*8«*ft:»Cl4» SKlH 
^JfM^-^s/HPa, ^211^^3.-5, hPb, ^3 

[0259] IftM8fi;ftSi$n5#litMa= 
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[0 2 6 0] H 1 ©it«i= y f P a fi, f£«it& 
fefSffct LT<Di:^3 0mmfflM2 0 a&ftfllU 

^©^^2 0 a»4^Hla^[fi]--IeIi5^t!)$n^o fflf* 
?ti:LTO-lltfft»2 1att, til6mm©^!) 

-^o*iBK»*$iifcflf«ffl«fty9^iB*ft: 2 o 
a<Djtffi^&felrf5.fc9iclEB£;ft,-CV^„ f— !F3fc2 
2 a {4, 1 atC±9*B^-Kflif«$n 

SJx-CV^jCV^*3tS*KJ:9H8W5*i5o 20a 
I/-K24a 14, i^ftft 2 0a ©*ffifc?Bj*£ixfc;& 7 

[0 2 6 1] * 1 HPa — *ffif« 

SI 2 1 a K i o TJSftft 2 0a Lfc 
«L K7t^fi2 2 a fc± 9«3tfl:K»«»iftS:^L, 

wmm.2 3 a h^-- srffl^xmn 

*£S$flfl«rfl: 2 5©«ffiftHcagj-t--5te^^- K2 4 

[0 2 6 2] m.mc£*) b-r- T/cttas 

[0263] *Bi^ffMsg(4, m 1 (Dmmtf$.^-~ y 
bp a tmmnm^x, a«sttft*$*i5*7-h 

t-©fe©145l2 ©BtM3-= 5» h P b, ^3(0 
M®Mj£^-~ y V P c , ^4 OiWa- yhPd© 

fi, ^lC0li^fi)c3.-5' hP alC-foin— h^-, ^ 

2©Pi^JFM^-=-y SP bt^y? h-^— , ^3(Dpj 
mm^- y V P c {cv'T v h -f-, fttf* 4 ronifeft? 
^3.= </ bPd^zfyy^ b-t— Sr^tt^HfflVV #Bi 

T-#*7-b^— fiMfe^-frfjjx, ^T-r-Sir^^l^ 

SS§ 2 8 {C i o XUWtffiiffi 2 5±^&4E9H^^IK 

$tt, ^-<>'Who*ntggig^^J:o-cS#Se2 9 

{c^^n, tctz-®<Dmmt l ct:^xmfc<D7/i'j} y-m 



(24) 
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[0 2 6 4] £5f$!g 2 9 fi, — ft<DW.%. 4 0 mmCD^ 
if n — 7 3 0 bW.&3 3 1 Sr^U 

5&&D-7 3 0J2, rtSjUcJPfU^g: 3 2S.O=3 3£#L 

[0 2 6 5] te¥tt±tcte^^ttfc*^#<0*7- hi" 
HSite, rro^fii2 9WS*d-7 3 0 iflPEEn- 
7 3 1 i WffiggflSrilii-f 5 r t iZ <fc «9 , mRXfJ±t)<D 

[0 2 6 61 H3k:*iV^T, fi¥$tfi»#2 5tt» «l* 10 

ro^/w h #gWt*fc 9 , r <n^>v h ytUtf ft, 3 4 

y— =V^SK3 5, ^VHiElD- 
[0 2 6 7] te^Sfc LTfi, te¥ttft#ftW*ffi{B!j 

[0 2 6 8] £ P,{c, ±|B0>S£MlS¥*©fcft*.T-« 

•So 

[0 2 6 9] ef/WT^M^rot/ 
[0 2 7 0] 

immm] sir, *%wznmm$:m^x&#&)^mm 

[0 2 7 1] BUT-eK&Lfc hi— «tfF-©#«$M|jfi, 



20 



(if lOmgKOH/g, t°-^^: 
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* [0272] t h-r-tt*©a^##fflj£#fc]a!i£gB 

5 0 1 &*{ti- h y ?^£ffl^T, ft 1 %N a 

C 1 *»aSrW»1-6. 09*.tf, I SOTON-I I 

ffltti5fe5„ aij^ftt Ltii, wtam^Tk^i o o~ 

15 0ml * {C#g#IJ£: #ffif£tt#J (SfSL< {4 
T/U^/^V-ifVX/W^^^) 0. l~5ml*P 

tzmmmtt. 1 ~ 3 #Bfl#i&*&g&fT 

#^+^^rtJc»j^L-r, hi— tf>fc«#*ii@& 

&jfcfcfcft*£¥©hi— ©W*¥*9*fc& (D4) («• 

**-5o ft^tLtlt 2. 00~2. 52ju 
m;2. 52~3. 17ym;3. 17~4. 0 0 u 
m;4. 0 0~5. 0 4 /t m ; 5 . 
m;6. 35~8. OOfim; 8. 
m ; 1 0. 0 8~1 2. 70jjm. 
OO^m; 1 6. 00~2 0. 20/im; 20. 
2 5. 4 0/im; 2 5. 4 0~32. OOjim 



0 4~6. 35n 
00~10. 0 8 n 
12. 7 0~1 6. 

2 0~ 

3 2. 



0 0~4 0. 3 0«mroi 3ftV^;V^V^„ 
[0 2 7 3] < 1 > hi— l$L*<DM& : 

< h-r-vfr i <dmm>4 iri/tmfci 1 ommmc 

0. 1M-Na> PO,tK^4 5 ORftgBSr&AU 6 

30 ®D fcffl^T, 1 3 0 0 0 rpmlCtIi$Lfc o itUC 

1. 0 M- C a C 1 ! *g$ 6 8 11^?:^* t ffl 
L, y ^*^^^Aft^^tfpH6W*^ftSr 



[0 2 7 4] 



1 6 Of 
3 4f 

2 
1 0 



8 5 0 0) 
3 01 



(Mw : 500, Mn : 4 0 0, Mw/M n : 1 . 2 5) 



±fE«*£6 O c C(c;!jpi&U TKS;**?^- (#3* 
M^XIM) £ffl<^T, 1 2 000 rpm|:t^-tg 

(2, 4-^f^l/Drf!J;H lOg^HU 



[0 2 7 5] Mne*3RKft<t>(cS^ttJ)lftftttAtttrS 
AU 6 5^, N 2 #H^T{-*5V^T. ^U7 5*t- 
(xAT^s/^ltSI) ttlOOOOrpmflO^ 



50 



K^J»|s»-e]f» too, 8 0lC{c#iaL, 

[0 2 7 6] fi-e-RfcUTa, ^*PL, pH2t/i5i 

5a, *gfe, Kit, ^^lt, a^^F (hi— 

[0 2 7 7] ( hi— *im 100 



47 

©^aMfJSraan l i 9 0 0 r P m©igte»c-e 1 awwas 

*rffV\ f? 2 ©fl-gslg <h LTTRSB 2 ©fl-SS 

JHfcSSlQLl 7 0 0 r p mOgHEft-e 7 ^n^-«E<rfT 

[0 2 7 8] Z<D'&, 3 0 (iffi#53ju 

m) u Mltt^^ryht-e^ 

© h-f-tt^* 7 . 9 <@$c%, iHkf-^ >W&¥<z>m 

$(Yt)^i8. 5%, ->y (y 

s) #0. 0 4%T*feofc 0 
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* [0279] (1) mM&mt?- 9 >w 

^^v'^ h !) > h^->7yi 2Hftgi5T*iS7K{k*fi;ab 

[0 2 8 0] (2) (^Tktt^y^^st^ 

0. 7«l:g|J) 

0 0«J:gBlc*fL-C$tf8*T*^*lM^ 
10 yuv ? v'7lf^l OR;l^T*$7ML&SLfcfc<DT-fc'9, 
BETtfciit^MOmVgtfe^ hi—1Sfr±<D 
fl»¥«&l6S 3 2 n mT*fc5o 
[0 2 8 1] 



fu7^/vs/7-7^»/i* h y y y 5/ 



10 0 
41 
4 



- ^ /^ffll^T» 1 ~ 2 mmlf|;»L > Jjcvv? 

@#6. 8 /imt?fc5*fIttttO->7y ht-tf 
£#fc„ 

[0 2 8 2] #btvfc->T^h-7--JKE^(C, '>T^h-7- 

1 <dw& t mmic 2 mvftmmzftm vxM^m 

2tt, WH«$l*fc&6. 8/im, ¥*SR^S0. 9 5 
7, 2p m^T© h i—$L*tf 3 1.2 i@gc%, IMfc?" 
^ ^IRtt^Wiffii* (Yt) #3 5. 6%, ^y*fS*ft 
-?-©3£8l* (Ys) #0. 0 6%ffeofc: 0 

[0 2 8 3] < hi— &?3©$!ig> h"7--^l<D^ 
jgWcJoVT, ^i/iyl'?^- »>H: % Vl7* 

■?©aai* (Yt) #52. 3%, 'sywuiframm 

$ (Ys) #4. 1 2 %£0v-T^ h-T-HST- 3 Sr#fc 0 
[0 2 8 4] < h^--St^-4(DKJi>ffi7^ o v^7 — V 

M£f©#;b*)fc*7-^ y K^K»l 2®Sgp«r^ffl-rs 

tc h^HS? l«$^£P«fc:LTfl*8s#j2aS:fl-gsL 

9hi— &?4tt, mm¥®%L&7. 7 ^ m« ¥^R« 
mo. 9 7 5, 2 ;t mJ£*T<0 K-7— &?#8. 3ffljft 
%, RflSf-^MftK^-OiSHI* (Yt) #2 2. 3%, 
•>!l#!WStf-©aBt* (Ys) #0. 0 7%X-&ofr 0 

[0 2 8 5] < Yi—^Lf-5<Dm&>^y^ui/T^y 

ffi^ro#^9{CC. I. 



20 



h7"-J|4?lcO®i§t^|CtT^^J^^L-CA 
&n&<D'{^v-bi—ft : f-5*mMl'1to ?3in-h 
•7-- &?5f2, 7. 4 Mm, ¥*&RJB*jJS 

0. 9 7 3, 2 nm£XT<D hi— &?# 1 0. 5<S$C 
%, Kfc^-^^IStt^-oaai* (Yt) #2 0. 0%, 
v- y *»tft?-©ifflB* ( Y s ) # 0 . 0 6 7C„ 
[0 2 8 6] < h-7"— %L I F6(OW&>my#BZ>'T-'y 
ntDfrt?*) iCX-tfyy'y -y ? 1 5Sr*gP^ffl1-5 
fc£Jt*Mi, hi— VL+ltoW&t&mzLX 7*7*9 



30 fe©*^? (h-^- «?■) zmzo mbnitm^ui- 



40 



ic h-j— %tf-i<Dmi£tmmzLxftmftizft-mLX'%. 
i--m.T6iz, m&¥-®n&8. 4//m, ¥#jrjfm# 

0. 9 7 8, 2 //mJWT© h"^— 8i?-#6. 8i@$C%, 

^bf-^ ^asffifrf-roaai* ( y t ) # 2 7 . 5 %, v- y 

»fRtft?-0aW* (Ys) #0. 0 9%T*fco7c„ 

[0 2 8 7] <hi—m-7<DMm>hi—U^-l<Dm 
ittCfc^T, v-yTJtLT, v-y *«t&ft:i 0 0R*g|5 
^^LTMtBl'T^^-y-y ^/Uv J i/7-y i ^2 0K4IF15T* 
»*{k&aUfctO-C*)!J, BET)tSIi^2 3 0m 
V g T'fc <9 . h-7--fi?-±(Offl* 3 P*&«CS 7 n mT'fc 

&®.m-rz>sim*mm\zLx, m&¥®tm 

7. 5/im, ¥Wg0. 9 8 0, 2/imyT«ht 

-«[?#7. 7<sic%, mti-^ymL^mmm (y 

t) #2 2. 5%, ->y *IS8:?C0igil^ (Ys) # 

0.01 %T*fc 5 v-T V h i—n.^ 7 *ntc 0 

[0 2 8 8] < hi-—n^8<DM^> hi—%L*l 

efb^vftlM-roaat* (Yt) #2. 5%, ->y* 

50 ^i©?©isgi^ (y s ) # 0 . 0 o%<Di/7> hi— n 



49 



10 



={■ 8 *'&tc 0 

[0 2 8 9] < Y-r—1®. :: h$<F>W&>Wk®)2<Di/Tl/ 

w t«lt. 7. l^m, w-^mm 

0. 9 6 3, 2 /i mtlT© hi— 2 2. 1 fflft 

% mt3-?^wi-v>mmm (yo ^25. 90 

% ^y^tttt^f-Wjffli* (Ys) #0. 0 5%t'fc5 

[0 2 9 0] < b-t — tiFf- 1 0 <Dtti&>W&m 1 

J\sx*-i—<DmK&*s 1 9 00 rpmi^-Ct5Ei 
fl-li|5]£lKLT, 7 . 8^m, ¥-i$)P)Mm 

0. 9 7 5, 2AtmWT» h^-&^7. 5{@g:%, 

^yai^f-oaa** (y s ) ^0. 0 1 %> ^l^* 

ylHft^OXK* (Y t ) it 2 . 5 0 %T*fc3 v-T h 

tty- 1 0 £#fc 0 

[0 2 9 1] < h-j— 1 l©»jt>»JtWllC*5V^, * 

< 2 >^ttdf -v y T^roSSit : 

<«tt*Ar y 1 ©«Jg> 

• 7i; — A* (t Kodrv-^Vif^) 

• 3 7ff%0*;W!J 

(5 0%&g0. 2 frlfittf 3 X 1 0* Q cm) 

a — F e 2 Oa $$a^- 
(5 0%)&g0. 3 8 junu flMUgJnffi 6 X 1 0* Q cm) 

• 2 5K4%cor^ ; e— TtK 

0 awe 8 5 ic* u 1 2 0 #p*agj£ • 

£*fco ^<Dt3 0*C*T-^iPL5 0 0S*Si5W*^^ 
JOLfcSL ±»*tt&lifc*U «JR«jSr*iJlsL, ffiffcL 
fc„ ft^-C^ttSrigJET (6 6 5 P a = 5mmHg) 1 
5 0~18 0'CT*2 4^IU 1 y^J— suffim* 

N H 2 — C H2C H2C H 2 -Si— (OCH 3 ) 3 



(26) ftffl 2002-72544 

50 

1 2 00 rpm, ^ 2 C0^Xg(Ci*'(t5-^>'v'i/l'5: 
©EMBRSr 1 5 0 0 r pmit5^W(CL 

T, S4W&&7. 8/im, ¥*&R?B«0. 9 7 5, 

2 y mJWT© f^-ift^ 8 . 3fli«%» '>V*mtL* 

(DMmrn (Ys) #3. 10%, mt^^>wsL=f-<om 

mm (Yt) #4 2. 5 0%-efc5v-T> h"*— 
1 fc^fc, 

[0 2 9 2] < hi— 1 2 <D$!j£>£!ii0iJ 1 ICfcSV* 

x, 2m<DthWim% 1 @o^iSig (^y-/i;u;*t 

-f-T, 1 7 0 0 r p m<D\B\mmX* 6 ftfflthm) T'I^Nf 
*«r1-5«*tt:IB!«K:LT, ff*¥fcJ«iS7. 6*/m, 
¥^HJ^S0. 9 7 6, 2jum^T<0 h^— 7 . 
8<@«5:%, SHfc^^mSH^&lSf* (Yt) *54 8. 

7 0 %, > y #'$$A^-o$$t^ (y s ) a* 2 . 31 %-e 

5 ->T >- h "7—^ 1 2 £#fc„ 
[0 2 9 3] 



5 OR 
8 OH 
5 OR 



PI 

135 



2 8 0K*gi5 



12 0 



1 5 



30^143^ VT=iT (A) Kfi, 3 0t/8 0%, 24hr 
ifcg&O. 4W*%(0Pii»7k^#ftLTV>fc o 
[0 2 9 4) '#Wcltt^fty737 (A) 05*® 

(3) 

[0 2 9 5] 
lit 2] 



(3) 



[0 2 9 6] Itt^DT^Tfif (A) ©*ffifi, 
0 . 2 K*% y-75/7 , nt>HJ^ Y^'si/y 
ffiaSilTV^fc. ^^fJtf»«. »ty737 (A) K 

^«rW***fc. BH4*^ y T^Tft? (A) co^ffijc 

[0 2 9 7] 
[ft 3] 

I 

NH2CH 2 CH2CH 2 -SI — g 



I 



[0298] tm$mm,fo<Di/y>-j}yy°y yymx-!& 

m&tltcm&* J r])T='Tl&* (A) £7 0t:-eig#L 
40 *>5> =>-^«tflISR2 4 1 0 (1^173-= 

(ft) fi) £, *sV=i->ffiffi®J&ftbLX2 0% 

0. 5wm%<Dffim&m&niito 

[0 2 9 9] £lfc, S[*^©#HI«T-e2l*IBHIfliL 

00, h^^^S^^-tirrtm, ^7y^ic,]:S#H^ 
TT'14 0'C, 2l*WHI!l«HlS:fTV\ ^*^{J<*L7i 
2 0 0y-r^ (7 5 /im<Og§B#) ii!.±<Oftti£ 

[0300] mt 3 titc.m&* j rVTn : ?-i<DSF-iit 

50 1 0 8, 5 0 3 6 u m, ftQJgfitfiJi 9X10 



(27) 



51 



13 



Qcnu 7 9. 6KA/m{^*3lt5^fP^b4 1 Am 
! /kgffe9> a®lftli5. 3 AmVk g, XitS 
it 3. 7 1 X'h 9 , &&8ti* 1 . 8 7g/cm ! T'fco 

[0 30 11 < 3 : 

&fflV^fcJS3te#"e*><), * 3 0mm<D7/l' 5 = 

[0 30 2] f lfliitit'fe!)> TA'$ = l>Ai'!> 
^-©fctefc^ * if «*»fiat 10 
Id i -5 T * K)*4 £ BS-lk-f -5 fc ft fcR <b tiT V > 5 Jf 
2 0 n m©*ttte»^tt»l!JlT*>3. 

[0303] ^2itijE*^aAKitJi (tii#«) -e 

;£fcU 6-6 6-6 1 0-1 2— 14 a>t* h*'> 

pytioti o 6 Q ♦ c mgSlCfifti 

[0 3 0 4] ^aKiifitlffc!), *?7>TV%(n> 

— f BftSr^lt 5 d t \c X o TIEAco«#*f Sr^-T 

[o 3 o 5] wi4mte9,Mffimmx'h<o , #y#-#* 

ft-C-fc3„ lot, «*flE*ii»c»«$HfcA*Wftti 

[0 3 0 6] jR 5 JlfittiffiaAJf "Cife <0 , ftESftttroT 
®&%}0. 0 3 jimCDS nOj^iSrWfli^LT 1 2 

0®*%, mzB7y\t^^®%m=f-*2 OK* 

[0 3 0 7] ^WCfco-CJ83tfl:iK>«ffiJi©fl5«fi0i 
fflHU ffitMIStJl 5 X 1 o' 5 Q c mfc'ofctD 

tdifc^ 8 X 1 o" Q cmlClST-iSTLfco 

[0308] < 4 yftmnmcm^^m&ftL+cDmig. 

<^tt^a©S{ig>MgO^ 1 OKAgP, MnO& 1 40 
0 Kirgfl, F e 2 Os £r 8 0 Wm&ZiX-ZinfflltiLik Lfc 

a, *£8sjq*s-a-u m$Lvtz'&, 1 3 0 (mc-a&fc 

(M<k63Am'/kg) £#fc„ 
[0 3 0 9] r07i7^f hOTC, -< y/ntfdrv' h 
i)/fy^f7D^/Uf^^i- h 1 0K*&£ h/U3:^9 

gRa^/TkiMSCt'S-g-^-^fcb©^, 0. lK* 

at^Si^fcSffi^SLT, 5 0%8£g#2 5. 5 u 

m, ^Sffifeiffl^S 7 X 1 0' Q c mCDmmtL* a 

fc 0 50 
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[0310] [*JS0iJ 1 ] ±IETii bftfcSfctt* t!)7 
(9 2K*gfl) tVTyht-fifl (8M 

[0 3 11] ifctC, ifTJR©*3«GP5 5 (*r\jy 

fl, y — LTS* 1 6mm©SUS^ V —7 

= 12. 0 u mlCfgSL/cfcGOSrffiffl L/c 0 
[0312] ^mg|S$t<b LTIi, 0 1 \Ctik-fm%.7 7 is 

*f LTj2*l6)tC 1 o o%-?ibhe£i»\ aaK/aifc** 

(-700V, 1. 5kHz/l. 2kVpp) £M: 

Btfmu ^ftttl 

= yh«rSi!J^U 3^=" f K 7^ h 2 5 0 V, $7}) 
tcoSfc^^ h-15 0 Vfci*5tU ^m<om 

mtfcH Ufc n — 7 U J.o N 3jvfA'&ffi«««:ISfc 

[0313] piffeBSgt 2 5 %<D* V $?7VH0S« fcttffl 
L, 2 3t/6 0% (£AT, TN/Nj t tia«-j- 
5) , 2 3*0/5% (WT, TN/LJ ttlEtti- 
S) , 3 2. 5t/9 0% (J^T. TH/HJ ttffi* 

m^^xwMLtzo 

[0 3 14] &Mkt:$t l \z.*+i>K *i*>fet>i»6J:5 

[0315] ( 1 ) Bffejilt 
H^jtSfS, R*f?iSti- X-R i t e 5 0 4 (X-R 

i t e &») ^^ffl b-C, * y ^T-^M^SS 1 • 5 X 
CLC80g« V|g5B|t$S) Hgj&SftfcMfc 

«4fi v S.U 5c P*W5^¥^jrotB*fiiSi: LTgiJ^L 

[0316] (2) ^-7h-yS5tt 

*y^yns«t*«o. 4^fflv^-c (i) mmmnmg. 

© : 0. 0 0~0. 0 5 
0:0. 0 5~0. 1 0* 
A:0. 10~0. 15* 
X : 0. 1 5Sl± 
[0 3 17] (3) U7y 

mm Lffl©*a«©5p«&sit*D r (%) v y w v 

(MJ£W.&Wi££tiMv> treflectome 

TER MODEL T C — 6 D S J ) {CX-oXmfel- 

^eiww^Ds (%) ^sj^Lfco (%) 
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[0 3 18] Fog (%) = D r (%) -D s (%) 

© : 0 . 4 %jfcffi 
O:0. 4 ~ 0 . 8 %*JS 
A : 0 . 8 ~ 1 . 2 %%W5 
X : 1 . 2 %£JLh 

[0319] [jtttflD HJMiK&^-c, yr^h 

1 icm-fX 0 |CH/HT^#Tvn-7 h-^»m^ s 
t&TLtfT'y fli*!ltfflE{t:bfc©-C» — tt©Wfli«: Lfc£ 10 
IfefJhLfc. r*U*, ht-ttfOfiSRIIW^J 

[0 3 2 0] [Jfc«09 2] H1S09 1 fc*5V^C» i/T^h 

* l ic^-T i 5 lcH/HT*#-CMfc*]*.fc?39Si6fls 

[0 3 2 1] [lt^j3) W&M 1 {CiJVT, v'TVh 20 

So 

[0322] [Hffi0ij2] ^Jfe^tji tcfc^t, ->7y(- 

/hSv>©T?, hi— *t : fSffi^©»*j&*« s ^ : F#<* 30 

[0 3 2 3] [HJ601J3) 1 ICfcVT, v'TVh 

N/LK'*^!)WJ^ ifcH/HTTv> — 7 h — ^ 
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^p/h $ v ^ «> ic , mmmmi 1 ^- k tt o fc * t it 

[0 3 2 4] [HtS0iJ 4 ] HJ£#J 1 tc *5V^, V K 
[0 3 2 5] (Hl£0ij5) 5e*0Slfc*5V*T, ">7yF 

«t^«=F^*9-K: Kittfrt mm £ *t 3 , 

[0 3 2 6] (JU£#J6] /fio-Ft- St^5, -v-fe? 

[0 3 2 7] 7 ] HiStfiJ 1 Ltz.&m\* 

*y — z£4/xm, 7 nm, 12^, 
14(im, 1 8 iimb U H&Jfc^fc 2 %, 6%, 10 
%, 2 5%, 3 5%, 5 0%iHtc!t> N/NTT'l 
mX'2 0 0 0feW]ffiffi5rffofc 0 ^mSr*2td^1- <> 

[0328] S2 <£ 9, R z #/J> & i , H^tt*<Dii5 

[0 3 2 9] (HJfltfiJ 8 ] HJSfliJUCfc^T, ->7Vh 
[0 3 3 0] 
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[01] *l§P^roiii^^B»— oro^teojf^T'fc 
[0 3] *mw?>y;uj}y-ffij&Mf&mWi<»--o<nMM 

[^■§-©iftw] 

l JiftKyA 
u — if— 3t 



2 
3 
4 
5 
6 
7 
8 

9 h i—Htf- 

I o b-T- %L*ffi&n 

I I h-*-— m&.fe'steyy— 

12 ^^Mii^^y^- 

13 ii 

14 mmm&x?v~- 

15 a$iJ^w-K 
1 6 
1 7 
1 8 



1 9 s<4 T 

Pa, Pb, Pc> Pd 

2 0a 

2 1a — 
2 2a 1^— tf— ft 
2 3a 



24 a fe^W-K 
2 5 

2 6 b-^-igg&fcrtr^f— 
2 7a tt^ffl hi— 3Kt^^ 

2 8 ftmmw& 

2 9 ^#Slfi 

3 0 fein— 7— 
3 1 JPEE □ — 7 — 



3 2 
3 3 
3 4 
3 5 
3 6 
3 7 
3 8 



I-- is 7. b a — y — 



50 3 9a b-r-m+ffi&n 
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40 m^wmm*-7- 

4 1 a '<4T*m^WL 

4 2 j£%v-y-mm&w 

4 3 I 
4 4 1 

4 5 *>fK!l^ 
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4 7 
4 8 

4 9 
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(51) Int. CI. 

G 0 3 G 9/09 
9/087 
9/10 
15/08 



5 0 1 



F I 

G 0 3 G 15/08 
9/08 



f-ta-K (#%) 



5 0 1 C 
3 4 4 
3 6 1 
3 8 1 
3 8 4 
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JlOiCfP*: ffl K T AT 3TB 30# 2 
y y«a;^ttrt 

jfcSIMcffl KT AT- 3TI 30# 2 -*§- 

y y«3;£l±rt 

JGSCflfc*: ffl ETAT- 3TI 3041 2 t§- 

y >Hsa^ttrt 
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JtCMfP*: ffl ET AT 3 T g 30# 2 

y vttcsc^tfcrt 

F^ — -M##) 2H005 AA06 AA08 AA15 AA21 AB06 

AB10 CA21 CB07 CB13 DA01 
EA05 EA07 EA10 FA01 
2H077 AA37 AC16 AD06 EA03 FA01 
GA12 



